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I have serious reasons to believe that the planet the little prince came from 
is Asteroid B-612. This asteroid has been sighted only once by telescope, by 
a Turkish astronomer, who had then made a formal demonstration of his 
discovery at an International Astronomical Congress. But no one had believed 
him on account of the way he was dressed. Grown-ups are like that... The 
astronomer repeated his demonstration, wearing a very elegant suit. And this 
time everyone believed him. 

—Antoine de Saint-Exupery, The Little Prince 

When we are with one another in public, our everyday concern does not 
encounter just equipment and work; it likewise encounters what is “given” 
along with these: “affairs,” understanding, incidents, mishaps. The “world” 
belongs to everyday trade and traffic as the soil from which they grow and 
the arena where they are displayed. 

—Martin Heidegger, Being and Time 
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INTRODUCTION 


Incommensurable Cultures? 


I n 1660, a Hungarian convert and Ottoman bureaucrat, Ibrahim Efendi 
al-Zigetvari, found a Latin work that mentioned the Copernican cosmology, 
and, independently, he translated it into Arabic; only after completing the project 
did he show it to the munajjim bashl (the sultans chief astronomer/astrologer). 
At first, the chief astronomer did not approve of it, saying: “Europeans have many 
vanities similar to this one.” But when al-Zigetvari prepared an almanac based 
on the astronomical tables of the Latin work, the chief astronomer saw that it 
conformed to the authoritative tables prepared by late medieval Muslim astrono¬ 
mers, and he became convinced of the value of the Latin work. 

This story captures the various ingredients—personal trust, credibility of 
writers, utility, and chance exchange—that characterize the circulation of post- 
Copernican astronomy from West to East and encapsulate the shift in cultural 
self-consciousness of science. By the mid-seventeenth century, Europeans and 
Near Eastern practitioners became increasingly convinced of the shift of superi¬ 
ority in natural philosophy from the Near East to Europe. The concluding note to 
the full acceptance of the heliocentric cosmology in the Eastern Mediterranean 
came in the early nineteenth century, when an Ottoman-Turkish translation of 
a treatise of Edmund Halley (1656-1742), Astronomiae cometicae synopsis (1705), 
appeared in Istanbul, presenting the heliocentric cosmology as the exclusive 
cosmological system. 1 The two incidents provide only the epilogue to a century 
(1560-1660) of cross-cultural exchanges that are the subject of this book and 
that, on various grounds, were almost completely overlooked by contemporary 
scholarship. 

For centuries, students of European and Near Eastern cultures have supposed 
that the two cultures developed along separate, linear paths and that once the birth 
of the Copernican cosmology inaugurated the “Scientific Revolution,” modern sci¬ 
entific knowledge flowed in one direction—from West to East. This presumption 
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is nourished by received historical narratives and by various craft-related con¬ 
straints, particularly the culturally focused training of graduate students and the 
fixed cultural division in history departments. 

Ingrained historical narratives sustained the belief that European and East¬ 
ern Mediterranean cultures have developed along separate paths. Early modern 
European intellectual history started, arguably, with the fall of Constantinople in 
1453, when Greek texts flowed into Europe, giving Europeans access to classical 
texts previously known only through Arabic and Hebrew translations. From the 
fifteenth century onward, European intellectual culture followed the humanist 
vision of the Renaissance, which called for a repudiation of translations and a 
return to the original Greek and Latin texts. Scholars promptly embarked on 
retranslations of classical works. The fifteenth-century astronomer George Peur- 
bach dismissed the Arabic translations, working with his student Regiomontanus 
to translate and publish Ptolemy’s Almagest from the Greek. And the sixteenth- 
century mathematician Federico Commandino translated Euclid’s Elements 
from Greek to Latin. 

Concurrently, Islamic intellectual culture developed along a divergent course. 
After the medieval translation boom of Greek philosophy into Arabic, scholars 
wrote commentaries on the Arabic texts, and then commentaries on the com¬ 
mentaries. These second-generation commentaries were revered as ultimate 
authority. From the ninth through the fifteenth centuries, Islamic natural phi¬ 
losophy cultivated key questions about cosmology, including an increasingly 
pressing doubt about the Ptolemaic system. By the sixteenth century, Islamic 
scholars perceived themselves as much more advanced, considering European 
science backward, if not completely irrelevant. 

With the appearance of the heliocentric Copernican cosmology, the seem¬ 
ingly intellectual incommensurability went beyond historical narratives. By the 
early 1600s, the two rival cultures had also presented conflicting cosmological 
paradigms. Astronomers in the Eastern Mediterranean cultivated and carried 
on the Ptolemaic geocentric tradition, while their European counterparts started 
promoting the revolutionary Copernican heliocentric cosmology. The shift from 
the geocentric to the heliocentric cosmology, according to European historians, 
anticipated experimentalism and Newtonian physics by commencing a pro¬ 
cess in which natural philosophers were torn from the “past” (their source of 
knowledge about nature) and moved toward a strongly held new preference for 
evidence derived from mathematics, experiment, and observation. Historians of 
Islamic science, for their part, chose to focus on the medieval golden age—a high 
point that led teleologically to a long, steep slide—and overlooked early modern 
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Arabic science, which seemed to lie passively in the shadow of the European 
“Scientific Revolution.” As a result, the East had little role to play in the his¬ 
tory of early modern science. At any rate, scientific cultures, apparently, became 
incommensurable. 

Methodological constraints, in their turn, have further deepened the cultural 
chasm. The triumph of cultural history has inadvertently produced incommen¬ 
surable cultures. Current cultural historians tend to see natural philosophers, 
with their ideas, instruments, practices, and objects, as culturally embedded. Nu¬ 
merous cultural accounts have successfully erased the constructed lines between 
culture and science, but at the same time have, unconsciously, underscored the 
dividing lines between adjacent, local cultures. As a side effect, cultural history 
narrowed the historical narrative to one of incommunicative subcultures. 

The conventional training of historians adds further obstacles. Scholars have 
mostly focused on individual regions, each with its local languages and particular 
cultural practices. Through such specialized and restricted training, for many 
young scholars, their acquired skills dictated rigorous confines to their profes¬ 
sional development. Constructed cultural categories became the norm, while 
networks of communication between cultures fell by the wayside. Cross-cultural 
exchanges, thus, slipped off the historiographic radar, and research still concen¬ 
trates on one cultural field—although it is trivially accepted by now that no cul¬ 
ture, surely no scientific culture, is an island. 

With the expansion of empires, establishment of trading companies in the 
East, and extension of print culture, early modern intellectual practices went be¬ 
yond monastic contemplation in a closed room. Scholars extensively exchanged 
books, manuscripts, letters, and instruments, and traveled to other intellectual 
centers to study and to historical sites and exceptional geographic locations to do 
further research. Merely an exchange of material objects could set off unintended 
and uncontrolled processes of circulation, such that scientific ideas and practices 
traversed cultural boundaries. The prologue to the expansion of early modern 
science was the circulation of Copernican cosmology in the Eastern Mediterra¬ 
nean, and as such, this is the quintessential scholarly site for expounding the ways 
in which science transcended entrenched practices and traveled across cultures. 
In exploring such circulations and exchanges, this book aims to stimulate a larger 
historical discussion, one with further-reaching implications: can independent 
scientific development really occur? If not, how does science travel between and 
propagate through cultures? How do scientific cultures communicate? What cri¬ 
teria are necessary for the cross-cultural circulation of natural philosophy? 

In the past two decades, sociologists and historians of science have argued 
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that trust must exist in the exchange process; they suggest that networks of trust 
permit the spread of scientific ideas and practices. Trust binds scientific subcul¬ 
tures together and is an essential condition for the production of consensually 
accepted knowledge. Accounting for scientific circulation between hostile cul¬ 
tures, however, intensifies the problems. How, then, can one recount a dialogue 
between practitioners living during transitional periods who could hardly carry 
on a conversation, much less build up networks of trust? 

One way to resolve such historiographic problems is to shift the scholarly fo¬ 
cus from a single cultural site to networks of connections between cultures. As 
astronomers strived to replicate their observations through corroborating ob¬ 
servational data or by relying on astronomical tables from other locales, they 
struggled to extend their scientific interests to adjacent cultures and to earlier 
astronomical tables. Exchanges of astronomical knowledge, books, instruments, 
and practices, therefore, serve as a good scholarly locus for examining how, even 
without formal social ties, post-Copernican cosmologies still managed to move 
between vastly different cultures and to extend European astronomical projects 
eastward. Thus, the focus on practices of exchange overcomes the constructed 
cultural and paradigmatic boundaries and brings about a widely prismatic yet 
deeply contextual history of early modern science. 

This book, then, offers a cross-cultural account of early modern science. It 
explores how the heliocentric cosmology of Nicolaus Copernicus, as well as the 
semi-heliocentric model of Tycho Brahe, circulated eastward. It sketches out 
pursuits of post-Copernican ideas, persons, instruments, and texts as they trav¬ 
eled and were translated, transformed, adopted, and exchanged across European 
and Eastern Mediterranean communities. The project emerged during gradu¬ 
ate school, when I decided to further pursue an earlier search for evidence of 
the circulation of the Copernican cosmology in the Eastern Mediterranean. The 
topic has thus far been misevaluated or simply ignored, partly because of the 
traditional argument that the Copernican Revolution, which commenced the Sci¬ 
entific Revolution, played as a “key moment” that set off divergent paths of de¬ 
velopment—Europe “progressing” and the rest of the world “declining.” 2 As the 
“dawn of a new historical period,” the Scientific Revolution represented not only 
a general break from medieval Aristotelian natural philosophy or “disenchant¬ 
ment” with popular, “irrational” beliefs in the occult, but also a particular break 
from the Eastern Mediterranean, identified as the swamp of superstition and the 
home of magical practices. 3 Given these descriptions, it crossed my mind that 
an understanding of the shift in the hegemony in natural philosophy from the 
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Muslim world to Europe had a great potential for revealing the historical roots of 
the cultural tension between Western and Eastern Mediterranean societies. 

The book took shape while I was searching for evidence on the spread of 
Copernican cosmology to the Eastern Mediterranean, working on the assump¬ 
tion that the divergence between the two cultures was not as clear as has been 
supposed. Several primary sources bring to light that the controversies over cos¬ 
mology were molded through negotiations with Eastern Mediterranean cultures. 
Such evidence can be found in several extraordinary natural philosophy collec¬ 
tions. In the Eastern Mediterranean, these include Dar al-Kuttub in Cairo and 
various archives in Istanbul, specifically those at the Suleymaniye library and the 
Topkapi museum, which have early modern astronomical works translated from 
Latin into the local languages of Arabic and Persian. And in European archives, 
particularly the Vatican Library, the Lincei Archive in Rome, and Biblioteca Co- 
munale Teresiana in Mantua, as well as in early modern collections in the Hun- 
tington Library and the Clark Library in Los Angeles, there are a few items of 
natural philosophy and astronomy that refer to Eastern sources and are bilingual 
editions, or even have Arabic, Persian, or Hebrew marginalia. The Institute of 
Hebrew Manuscripts in Jerusalem contains Hebrew translations of Latin works 
made in Salonika or Istanbul, translations that may reveal the mediating role 
of Sephardic Jews in bridging European and Eastern Mediterranean scientific 
cultures. The sources come in a variety of forms: manuscripts and letters that 
discuss European astronomical works and commentaries (especially commen¬ 
taries in introductions to longer works) or contain translations into Arabic and 
Persian; traveler’s books and letters written in Latin or Hebrew; and instruments 
and objects of gift exchange. 

In searching these collections, I found a few sources that provided information 
on the circulation of the new Copernican cosmology: a miniature depicting the 
scientific activities of the Ottoman Observatory during the 1570s; a Latin-Persian 
translation of a work on the Tychonic cosmology, inscribed in a letter from an 
Italian traveler to a fellow, Persian astronomer; a Hebrew book on cosmology 
published by a student of Galileo who traveled in the Eastern Mediterranean; a 
Latin-Persian dictionary of astronomy composed by an Oxford professor; and an 
Arabic translation of a Latin work of cosmology. 

The global dispersal and diversity of the sources indicates neither a translation 
movement nor cross-cultural exchanges that were motivated by a strong intel¬ 
lectual agenda. Written in Arabic, Latin, Persian, and Hebrew, the intellectual 
written languages of the geographic region between Spain and Persia at that time, 
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the sources reveal the existence of a nexus of places rather than a single center of 
circulation. Books, manuscripts, letters, and instruments in Latin, Arabic, Per¬ 
sian, Hebrew, and Italian, on which the new cosmologies rode, extended across 
social networks that had not one but several intellectual centers: Istanbul, Cairo, 
Venice, Lar, London, Alexandria, Naples, Goa, Paris, Baghdad, Crete, and the 
Holy Land. The net encompassed a broad area, catching a variety of practitioners 
in a variety of locations in a vast, overlapping European-Near Eastern space. 
Copernican cosmology did not simply emanate from a European center. Rather, 
chaotic cross-cultural flows engendered critical views about cosmology that be¬ 
came a source not only for Copernicus himself, 4 but also for the next generation 
of practitioners who carried on astronomical exchanges and travels in the cen¬ 
tury (1560-1660) after his death. Thus, the important story of the circulation of 
post-Copernican astronomy can best be told by tracing the complicated paths 
of these artifacts as they moved between West and East. Unfolding of the story of 
this most unsystematic circulation provides a cross-cultural reevaluation of the 
“Scientific Revolution.” 

The scope of the project is, by necessity, broad: it requires a methodology 
crossing both linguistic and geographic boundaries. More importantly, it involves 
the apparently paradoxical use of both micro-history and a global perspective. 
On the one hand, micro-history allows the recovery of local meanings and con¬ 
texts. On the other hand, a global perspective that looks at an array of cultural 
locations exposes the interactions between the micro-cases. 

The painstaking recovery of evidence and the illuminating corroboration of 
narratives rely on the assumption that history is not only what is reflected in 
documents but also what was lost in the cracks between them. The role of the 
historian is not only to recover sources and to synthesize them into a coherent 
narrative but also to take a bold step in attempting to recover what was lost in the 
cracks between the documents. Deductive logic and intelligent deductions fill in 
the cracks and bring about a thicker historical narrative. 

The research questions addressed here concern the material aspects and the 
mechanics of cross-cultural exchanges. Who made the artifacts or pictures? Who 
printed the books, and how? How were they transmitted to other places, and 
why? How did translators encounter books? Who financed travels, and why? 
What sources did writers use, and how were they obtained? This book, then, is a 
journal of research, a detective-like narrative that focuses on textual metaphors, 
titles, and peculiarities that can be deciphered only from within the context of the 
writers. By digging into these peculiarities, beyond the surface of the text, we can 
reveal their subtext, invoke their deeper meaning. Circulation of the universal 
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values of the new cosmologies, when placed in such webs of local meanings, 
brings to light historical complexities that go beyond conventional historical 
explanations. 

Science, like any other cultural production, consists of exchanging, altering, 
and borrowing from adjacent cultures and earlier time periods and is a product 
of socially driven networks that connect intellectual centers. 5 Practices of cross¬ 
ings and exchanges, placed at the heart of early modern scientific and cultural 
production, played a central role in resolving the early seventeenth-century cos¬ 
mological controversies. Such cross-cultural practices cropped up in the rich 
and stimulating cultural space of the Eastern Mediterranean, where the margins 
of European culture overlapped the margins of Near Eastern culture to create 
a quintessential “zone of mutual embrace.” Social networks entangled cultural 
margins and allowed travelers, incidental buyers and traders, diplomats and bu¬ 
reaucrats, and pirates and captives to cross paradigmatic and cultural boundaries 
and exchange objects and knowledge about the new Copernican and Tychonic 
cosmologies. As this book shows, various cross-cultural exchanges transpired 
in the “mutually embraced zone” of the Eastern Mediterranean, extending post- 
Copernican cosmologies eastward, where they were negotiated, shaped, and 
resolved. 

Taking account of distantly scattered exchanges represents more than just 
the presentation of a sequence of various cultural contexts. Common values and 
procedures guided the practitioners in their quest to resolve the cosmological 
controversy. In the backdrop to such exchanges, the myth of a true cosmology 
already stated in the past bloomed and served as an overarching frame of refer¬ 
ence. For cross-cultural practitioners of astronomy, science remained, more than 
anything, a historical endeavor. 

Each chapter explores, in a micro-historical mode, a marginal textual object, 
written mostly by marginal figures in the history of science. Looking at things 
marginal sheds new light on the “Scientific Revolution,” showing that early mod¬ 
ern science owed its formation not exclusively to “monadic” cultures in the tradi¬ 
tional intellectual centers, but also to vibrant, everyday cross-cultural exchanges 
on the margins of cultural fields. 



CHAPTER ONE 


Trading Clocks, Globes, and Captives 
in the End Time 


I n 1580, an anonymous painter illustrated a manuscript entitled Shahin- 
shahnama (Book of the King of Kings). One of his miniatures documents sci¬ 
entific activity at the observatory established by the newly crowned Ottoman sul¬ 
tan, Murad III. When he came to power in 1574, he urged an Egyptian judge and 
rising star in natural science, Taqi al-Din Muhammad Ibn-Maaruf (1526-85), 
to come to his court and build the observatory. With exceptional knowledge in 
the mechanical arts, Taqi al-Din constructed instruments and built mechani¬ 
cal clocks for an observation of the comet of 1577. In the same decade, Tycho 
Brahe settled at Uraniborg, in Hveen, Denmark, from where he observed the 
same comet and made astronomical observations until the end of the century. 
The last observatory of Islam and the first significant observatory of Europe co¬ 
existed for many years. Current historiography tends to present the two projects 
as developing along separate paths. Yet, if we examine closely the details in the 
Shahinshahnama miniature, we can extract clues about a possible connection 
between Taqi al-Dln’s and Tycho’s worlds. 

Astronomers played many roles at court. They relieved anxieties of rulers they 
served and helped provide them with displays of power and influence. During 
wars, times of crisis, or natural disasters, astronomers were summoned to lengthy 
and usually tense meetings in which they looked for guidance from the stars. 
They also attended solemn receptions, where ambassadors from far-flung na¬ 
tions brought with them gifts of scientific objects and books. More than any other 
scientific figures of the sixteenth century, astronomers operated within cross- 
cultural networks and were aware of adjacent cultures. Traditional historiogra¬ 
phy, however, tends to view them through a narrow cultural lens, cutting them off 
from their adjoining cultures. Such was the case with the narratives about Tycho 
Brahe and Taqi al-Din. 
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Relying on Pierre Gassendis presentation of Tycho, 1 John Louis Dreyer’s 1890 
account gave us Tycho as an architect of new ideas that gave birth to an entire 
generation of astronomers. Dreyer looked for ways to prove that Tycho had cut 
himself off from traditional astronomy and presented him as the latest link in a 
cross-cultural chain that, in some cases, took in Islamic astronomy, especially 
that of al-Battani (d. 929) and al-Zarqall (d. 1087). 2 In the late 1980s, Victor Tho- 
ren shifted the discussion from the “history of ideas” to “intellectual history,” 
focusing on the “person” Tycho, how his work changed society, and how he func¬ 
tioned within the Danish nobility. 3 In 2000, John Christianson presented Tycho’s 
project as a political display of power and as embedded in contemporary culture, 
a presentation that blurred the lines used in previous historiography to define 
Tycho’s work—the lines between culture, politics, and natural philosophy. 4 From 
Dreyer to Christianson, the result has been a purely European Tycho, detached 
historically from his Islamic predecessors and spatially from the Ottoman Em¬ 
pire—which in fact played an enormous role in shaping Tycho’s broader Euro¬ 
pean culture, politics, and natural philosophy. 

In the historiography of Islamic science, Taqi al-Din emerges in only a slightly 
different manner. Scholars have tried to show that even up to the seventeenth 
century, natural philosophy in Islam was still viable, and they have looked to Taqi 
al-Din as the last representative of Islam’s “golden age.” They frame Taqi al-Dln’s 
achievements as an internal scientific product of an Islamic culture, operating 
without regard to Europe’s new astronomy, natural philosophy, and natural his¬ 
tory. In the 1950s, Sevim Tekeli elevated the significance of Taqi al-Dln’s work to 
that of a challenge to the Ptolemaic system. Moreover, she looked for similarities 
between Taqi al-Din and Tycho by comparing their astronomical instruments, 5 
and framed a picture of Taqi al-Din as “the Tycho Brahe of the Ottoman Empire.” 
Another Turkish scholar, Muammer Dizer, with a nationalist agenda, denied a 
possible connection between Taqi al-Din and the new astronomy and mechanics 
in Europe, wishing to present him as working concurrently—but without the 
taint of diffusion—on the same themes. 6 Moreover, some scholars have appre¬ 
ciated Taqi al-Din’s achievements in terms of institutional history. Aydin Say- 
ili, for example, produced a concise history of the Ottoman Observatory, the 
last observatory of Islam, its instruments and financial resources. However, he 
gave little attention to the contemporary cultural sentiments that prompted its 
establishment. 7 

Within the mutually embraced Euro-Ottoman cultural space, knowledge of 
nature was derived in disparate lands through parallel observations of common 
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celestial phenomena and through the circulation of objects and people. However, 
the circulation of knowledge occurred and was expressed in terms of a cosmo¬ 
logical contest, a contest inherent in apocalyptic visions that brought parallel 
astronomical projects into competition. 

Clocks and Globes, Jews and Captives: 

TaqI Al-Dln’s Intellectual Sources 

In looking for clues to Taqi al-Din’s awareness of the rising, new natural philos¬ 
ophy in Europe, we must pay close attention not just to his scientific writings. 
Although most of his writings are technical scientific texts, their titles, introduc¬ 
tions, and illustrations, in combination with texts by other writers in his sur¬ 
roundings (not necessarily in natural philosophy), give us access to the cultural 
crossroads where Taqi al-Din was situated—where cultural fields overlapped. 
There are more than a dozen scientific writings by Taqi al-Din, found in vari¬ 
ous libraries and archives in Istanbul, that document his intellectual interests; 
they vary from astronomical models of the planets and observational data of 
the comet of 1577 to manuscripts of mechanical instructions on how to build 
automata such as clocks and watermills. However, there is also a piece of cultural 
writing, a manuscript of poetry entitled Shahinshahnama (Book of the King of 
Kings), which contains clues about the culture of the Ottoman Observatory. The 
work was composed in 1580 by the Persian poet Ala al-Din al-Mansur. It obse¬ 
quiously glorifies Sultan Murad III and was intended to be used as an object of 
gift exchange with European courts. The manuscript, illustrated with miniatures, 
also includes poems praising the Ottoman astronomer Taqi al-Din. 8 

We know that the Ottoman Observatory was demolished in 1580, for false 
astrological predictions and other problems, and, even before that, it was under 
pressure from the clergy, but the motives for its establishment and the scientific 
culture that allowed it to be built have not been explored. 9 Because its astrologi¬ 
cal aspects, mentioned in some European studies, are most often dismissed by 
modern Islamic scholars “for showing a strong tendency to look down” on Taqi 
al-Dln’s project, we do not have accounts that fully explore the contextual and 
utilitarian circumstances that led to establishment of the observatory. 10 Thus, 
the “history of ideas” type of scholarship on Taqi al-Din shows us an astronomy 
evolving internally, detached from political pressures for astrological predic¬ 
tions that revealed and resolved potential hazards to rulers. But we need to ask, 
what were the sources that helped Taqi al-Din fashion a persona as one who 
had morphed from an Egyptian mechanic into chief astronomer of the Ottoman 
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Empire? Shahinshahnama supplies clues to the cultural currents underlying Taqi 
al-Dins scientific writings. 

‘Ala al-Dln al-Mansur’s Shahinshahnama is a chronicle, in Persian verse, that 
deals with the early years of the reign of Sultan Murad III (1574-95). It starts with 
poems praising God, the Prophet, and the coronation of Sultan Murad III. The 
rest consists of poems on miscellaneous events in history, among which is a poem 
about the Istanbul observatory, the comet of 1577, and the wars with Persia at the 
end of the 1570s. The poem implies political as well as scholarly motives for estab¬ 
lishment of the observatory. Al-Mansur indicates that the old astronomical tables 
of Nasir al-Dln al-Tusi (d. 1274) and Ulugh Beg (d. 1449) “had become worn out” 
and insufficient for astrological predictions. 

The heavenly bodies were impatiently waiting for the observers, 

Just as the ascendants of persons of good fortune awaited 
The new astronomical tables. 

Then suddenly, with the splendor of the sovereign of the earth, 

The master of the rulers of the time, 

The highly placed and world-conquering Emperor, 

The Shahinshah of the climes, Sultan Murad, things changed completely. 

The surface of earth, with its wheel-like shape, is the roving-ground of this 
potentate... 

When he [Sultan Murad] issues orders for making observations and 
compiling astronomical tables 
The stars will descend and prostrate themselves before him, 

And when, in their endeavors, the astronomers are backed up by his 
sovereign power 

They will carry off the crown from the stars of the Ursa Minor. 11 

During the first phase of Sultan Murad Ill’s reign, “things changed completely,” 
and the work of the observatory aimed to move the horoscope of the sultan out of 
Ursa Minor to change his destiny. Noticeably, a fear of heavenly events prevailed. 
Moreover, the poem supplies clues regarding Taqi al-Dins skills in mathematics 
and mechanics. 

To the felicity of the seat of his victorious government, came from Cairo a 
qadi [judge] of high merits. 

His proficiency in mathematics went back to his forefathers. 

This man handles the pen with extreme swiftness and his name is Taqi al-Din. 

In the art of calculation the pen is servile and compliant in his hand. 
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With alacrity he fills the pages with numerals and figures. 

He has surpassed Ibn Shatir [the noted fourteenth-century Islamic 
astronomer] and has taken his pre-eminence away from him. 

In [Ptolemy’s] the Almagest he has clarified many intricate parts, 

And in Euclid’s Elements he has disentangled many difficult points. 

With the help of compasses and rulers and through strange figures he 
measured the latitudes and longitudes of all parts of the earth. 12 

Using poetic hyperbole, especially in describing Taqi al-Din’s place in the 
history of science, the poem emphasizes his scholarship as rooted in the Is¬ 
lamic tradition of science. Although Taqi al-Dln built many of the observatory’s 
instruments, some were imported. 13 The incorporation of the latest European 
technologies, for the first time in the practice of astronomical observation in 
the Islamic world, left traces not only in texts but in graphic depictions. One of 
the Shahinshahnama miniatures depicts astronomers working on an armillary 
sphere—a skeletal celestial sphere with a model of Earth at its center. Another 
shows the comet of 1577 in a manner reminiscent of European paintings of the 
same comet. The third miniature depicts the small observatory in which the 
staff observed and calculated data (figure 1); it may be seen as a snapshot of 
the actual activity in the Ottoman Observatory, and through it we can search 
for evidence for European connections. This particular miniature is significant 
not just because it can shed light on various broad issues, but because of the 
details at its margins. Apart from the fifteen staff members in three rows, we can 
identify a terrestrial globe (center of bottom row) and a mechanical clock (right 
margin of middle row). Posed so prominently in the miniature, the terrestrial 
globe implies a geocentric worldview. On it, we see Africa, Europe, the Mediter¬ 
ranean, and parts of Asia. Piri Reis, an Ottoman sea captain, is thought to have 
drawn a map of the Americas in the early sixteenth century, but the miniature 
does not give any indication that the globe was updated according to the new 
cartography. 

Moving away for a moment from scholarly sources, to a 1991 brochure from 
Christie’s Gallery in London, we see something interesting. The brochure offers 
for sale two globes—one celestial, the other terrestrial—together entitled “The 
Globes of Murad.” They were constructed in Antwerp in 1579 and dedicated to 
Sultan Murad III. The Latin inscription on the celestial globe reads: “Amurat III, 
Suleyman, by the grace of the great god in the heavens, the only king of all the 
kingdoms of the world, the emperor [and] sultan of the Turks” (figure 2). 14 The 
Christie’s brochure does not make any connection between Taqi al-Din’s globe 




Figure 1. TaqI al-Dln and his staff in action. At the top, a Persian inscription describes 
the training of Taqi al-Din’s staff: “And they also built a small-scale observatory in 
[the] vicinity of the main building / In it fifteen distinguished men of science / 

Were in readiness in the service of Taqi al-Dln/In the Observations made with 
each instrument/Five wise learned men cooperated.” From Ala al-Din al-Mansur, 
Shahinshahnama (ca. 1581), F 1404, p. 57a, Istanbul University Library. 
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and the Christie’s terrestrial globe that appears to be identical to the globe in the 
miniature. The terrestrial globe was based on Gerard Mercator’s map of 1541 and, 
of course, included the New World. The celestial globe’s stellar positions, how¬ 
ever, were based on the celestial map of Johannes Schoner, printed in the work 
Opera mathematica (published in 1551 and 1561), which relied on the astronomical 
tables in Copernicus’s De revolutionibus of 1543. 15 Schoner was, in fact, one of the 
first to acknowledge Copernicus’s achievements, having informed Rheticus—a 
mathematics professor of Melanchton’s circle—of Copernicus’s work. 

Through the celestial globe, pieces of European astronomy lay hidden in 
the Ottoman Observatory. It may be that Taqi al-Din used the globe without 
knowing that its numerical data derived from new astronomical works. His 
interactions with the terrestrial globe and other instruments created a cultural 
self-consciousness within a unified worldwide space. We further learn about an 
encompassing perception of space from the poem quoted above: “With the help 
of compasses and rulers and through strange figures he measured the latitudes 
and longitudes of all parts of the earth.” While previous Islamic observatories 
at Maragha (thirteenth century) and Samarqand (fifteenth century) produced 
tables of longitudes and latitudes of Islamic cities, as well as of adjacent and tra¬ 
ditional locales (Constantinople, Alexandria, and Rome), the Ottoman Obser¬ 
vatory worked within a worldwide space, aiming to coordinate data that went 
beyond traditional locales. 

The newer, wider spatial worldview determined the practice of observations 
and recordings for Taqi al-Din and his staff. It linked with a worldwide Ottoman 
Empire that grew not only because of its aspirations to conquer parts of Europe, 
but also as a result of a growing awareness of the discovery of the New World. 
In wishing to determine the longitudes and latitudes of the world, the Ottomans 
could pretend to conquer the world, at least through maps, and by so doing re¬ 
vealed their political anxiety over falling behind the Europeans in the race to 
the New World. The poem makes the connection between political aspirations 
to rule and astronomical techniques to improve data, and it presents Murad III 
as “world-conquering Emperor .. . The king of kings of climes.” In the Latin in¬ 
scription on the celestial globe (see figure 2), he appears as “the only king of all 
the kingdoms of the world,” who wanted to effect radical changes and issued an 
order for “making observations and compiling astronomical tables.” And so, Taqi 
al-Din was invited to “measure all parts of the world.” 
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Figure 2. Inscription at the bottom of the celestial globe of Murad III: “Amurathes 
tertius Magni in coelo Dei gratia solymanus solus omnium regnum mundi rex 
imperator sulthanus Turcarum 1579.” From Christie’s brochure, The Murad III 
Globes: The Property of a Lady to Be Offered as Lot 139 in a Sale of Valuable Travel 
and Natural History Books, Atlases, Maps, and Important Globes ... © Christie’s 
Images Limited, 1991. 


The Bankam and the Changing Universal Time 

The other scientific object of interest in the miniature (see figure 1) is the me¬ 
chanical clock, placed on the right-hand side, corresponding to the center row 
of the observatory staff. A sharp eye will notice a spring-driven clock. No earlier 
observatory in the Islamic world incorporated a mechanical clock, and Taqi al- 
Din was a pioneer in discussing the philosophical implications of its use. 

During the late sixteenth century, mechanical clocks, as well as other autom¬ 
ata, were one of the main European currencies of gift exchange and trade. Carlo 
Cippola’s account of clocks and culture supplies ample evidence for European 
clocks arriving in China through gift exchanges. Because the clock created fasci¬ 
nation, especially at court, courtiers received it as a toy. 16 

Exchanges of automata and clocks worked similarly at the Ottoman court. 
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Many Italian technicians brought into the Ottoman Empire new trends in me¬ 
chanics, but neither clock-making nor clocks were in wide use. 17 Otto Kurz 
provides numerous examples of the transmission of clocks from Europe to the 
Ottomans. Sultan Murad III, for instance, employed a prisoner-of-war clock- 
maker from Graz. And the famous Grand Vizier Mehmet Pasha Sokullu (d. 1579) 
employed a European captive as “clockmaker and steward.” Moreover, in 1590, 
Rudolf II, Holy Roman Emperor, sent Sultan Murad III a watch and a clock. 18 
Rudolf Us envoy, Sonnegk, who bore one of the gifts, described the reception of 
the clock, made especially for Murad III: “[It was] a clock in the shape of a castle, 
the gate of which opens at the stroke of the hour and out comes a figure of the 
Sultan on horseback followed by pashas, all of silver. After having made their 
round the cavalcade disappears behind another gate. Then the bells announce 
the hours, and everything is so pleasant and magnificent that the Christians were 
amazed and the Turks enchanted.” 19 Such exchanges occurred through artisans, 
merchants, and diplomatic envoys to Istanbul who had clockmakers in their reti¬ 
nues. Most technicians returned to their native countries, but some did remain in 
the Ottoman court. 20 Ghiselin de Busbecq, a European envoy in Constantinople 
who presented mechanical clocks to the Ottomans, confirms the impression. In 
one of his Turkish Letters from 1555, de Busbecq describes how his watches were 
received in Istanbul and, in passing, criticizes the Ottoman technique of time¬ 
keeping. One of his colleagues made use of a watch and informed his other Otto¬ 
man friends at court “that it is nearly morning, or that the sun would not rise for 
some time, as the case might be. When they had once or twice proved the truth 
of his report, they trusted the watches implicitly, and expressed their admiration 
at their accuracy.” 21 

Mechanical clocks at the Ottoman court were, indeed, a stylish form of high- 
level gift exchange; however, there was also a local production of clocks. In fact, 
Taqi al-Din was the first Islamic artisan that we know of to build a mechanical 
clock and was the first to name mechanical clocks in Arabic as bankamat. His 
manuscript The Revolving Planets and the Revolving Clocks (Kitab al-kawakib al- 
durriyahfi bankamat al-dawriyah) depicts, stage by stage, with careful diagrams 
and instructions, the construction of a clock with second hands. 22 He argues that 
the use of such a clock would increase precision in astronomy and eventually 
would lead to the unfolding of the most refined secrets of nature. For Taqi al-Din, 
the building of the mechanical clock and its application to astronomy required 
special knowledge in hermeticism and strong intuitive perception. 

The mechanical clock enabled Taqi al-Din to measure celestial motions pre¬ 
cisely. Only a few years after clocks with second hands appeared in Europe, Taqi 
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al-Dln discussed the importance of minutes and seconds for astronomy. Mea¬ 
surement of the line of motion with minutes and seconds led to an analysis of 
geometry using new subdivisions, a process that shortened the road to “mechani¬ 
cal philosophy” and to perceptions of nature no longer completely based on inte¬ 
grated metaphysical assumptions. In one of his mathematical manuscripts, Taqi 
al-Din even discussed the way in which decimal fractions in trigonometry and 
astronomy could improve the results in planetary model building. 23 

Much has been written in the history of science about the way in which Eu¬ 
ropean mechanical clocks and automata replicated the perceived structure of the 
world, which in turn invoked a mechanical cosmology. Taqi al-Din, in a sense, 
participated in a larger trend to describe nature as a machine. In his other me¬ 
chanical work from 1552, Book of the Sublime Way of Spiritual Mechanics (Kitab 
al-turuq al-samiyyah fi al-dldt al-ruhaniyyah), 24 he presents spiritual mechanics 
as the product of practical mastery in alchemy, talismans, and intuitive percep¬ 
tion. 25 His mechanical abilities developed during his first visit to Istanbul in 1546, 
when he built “a rolling machine for shish-kebab.” 26 He also gives diagrams of 
utilitarian machines such as a waterwheel and a “bed for lovers” jj 

in which a beautiful picture would jump up every time the person lying on the 
bed turned on his side. 27 But such mechanics did not end up only as toys and 
automata. In fact, Spiritual Mechanics begins with a Sufi ritual of mantra-like 
repetitions and magic words that aimed to protect the work from catastrophe 
or curse. Taqi al-Din later mentions that mechanics reverberates with alchemy 
and magic because it manipulates the laws of nature with “tricks” and lets man 
control nature. 28 After dedicating Spiritual Mechanics to his patron ‘All Pasha, 
the Ottoman governor of Egypt, 29 Taqi al-Din states his aim “to build a ma¬ 
chine and a clock that would reflect the spiritual structure of the heavens.” 30 
Accordingly, in his diagrams of the clock mechanism, he refers to the differ¬ 
ent wheels as replicating celestial spheres and their locations in relation to the 
zodiac. 

Taqi al-Din seemed to think of mechanics in two dimensions: as being useful 
to and improving life and, more importantly, as revealing the spiritual structure 
of the heavens. With his connection of mechanics to alchemy and magic, the 
structures of mechanics and the structures of the world would act in coopera¬ 
tion. Thus, the mechanical unfolding of the structures and secrets (or the secret 
structures) of the universe could change the cosmic order. 

He particularly stressed the connection between mechanics and hermeticism, 
in arguing that the machine reflects the heavens and that, as a science of the ma¬ 
nipulation of the laws of nature, mechanics can also manipulate the influence of 
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the stars and change the cosmic order by incorporating arts of alchemy, magic, 
and talismans: “[The art of building clocks] relies on two sections of sciences, 
mathematics and natural philosophy. As for mathematics, it uses fields of al¬ 
gebra, geometry, science of surveying, dynamics, and the science of balances. 
As for natural philosophy, it requires knowledge in the art of talismans, magic, 
and alchemy. Both require a high ability of direct intuitive perception, power 
of imagination.” 31 God, the essence of truth, is represented through the perfect 
motion of the celestial bodies and the resultant creation of time. Thus, the art 
of clock-making aims to recapture the role of God in the creation. To achieve 
precise control in timekeeping would be to grasp the essence of nature and allow 
control over nature. 

Such a conception of a mechanical clock that separated the measurement of 
time from place and nature could bring, under one principle, all creation, from 
the beginning to the end of time. It also reflected messianic and apocalyptic sen¬ 
timents, notions that ran in opposition to those of European powers. The poem 
from Shahinshahnama tells us that, for the sultan, “things changed completely” 
and the wheel of the earth became an immense roving-ground for him. Taqi al- 
Din’s role at the observatory, therefore, was not only to help control the “roving- 
ground” but also to measure the flow of time and to decode the reasons for the 
rapid changes in world politics. And his knowledge of alchemical methods of 
cosmic influence was aimed at changing those politics. He expressed the notion 
of the end of time, or the end of the world, in his major work The Tree of Ultimate 
Knowledge in the Kingdom of the Revolving Spheres—The Astronomical Tables 
of the King of Kings [Murad III] (Sidrat al-muntah al-afkarfi malkut al-falak al- 
dawar al-zij al-Shahinshahi) (here, ultimate means both the end of time and the 
end of the world). 32 The title reflects a worldwide apocalyptic sentiment within 
which, and for which, the observatory functioned. 

But, lets take a step back. How did Taqi al-Dln acquire his skill in construct¬ 
ing mechanical clocks? After all, devices with second hands had been around for 
only a few decades in Italy. His introduction to Revolving Planets and Revolving 
Clocks implies something about the sources of his knowledge. He tells us that, 
when young, he used to “study the books of other mathematicians ... I inspected 
texts in common use, the Spherica of Theodosius, the Elements of Euclid, the 
book On Equilibrium of Planes of Archimedes, and the books of arts, which have 
the precise works and texts on mechanics.” 33 Although he could get hold of such 
classics in their Arabic translations and commentaries, Taqi al-Dln tells us that, 
for mechanics, he relied on sources “from other religions,” that he “gathered their 
useful fruits,” and that “no one in the Islamic world has come to terms with such 
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knowledge.” In a later portion of the book, he explains that knowledge of clock¬ 
making had for some time been obtained by rote, and he states that his motive 
for writing the book was merely to document ideas that might fall into oblivion. 34 
Given that Taqi al-Dln presented himself and his work as pioneering in Islamic 
mechanics, he clearly received some of his knowledge on mechanics, and espe¬ 
cially clock-making, from contemporary non-Islamic sources, about which he 
did not openly talk. 

One clue about his sources comes from a non-Arabic word he used for the 
mechanical clock: bankam. “Bankam is of Persian origin,” he explains, “and in 
Arabic usage it means ‘the origin of a thing or something pure, or the last hour 
of a night.’” 35 Another use of the word is in the history of Islamic mechanics 
found in a medieval book ascribed to Archimedes, The Book of Archimedes on 
the Construction of Water-Clocks (Kitab Arshimidis fVamal al-bankamat ), which 
quite possibly was a source for Taqi al-Din. It consisted of an anonymous descrip¬ 
tion of a monumental water-clock. Donald Hill conjectured that the origins of 
the book are Greek, with additions by Arabic writers who took it as an important 
source for late medieval mechanics. 36 Ostensibly, by association, Taqi al-Din ap¬ 
plied the word bankamat, given to medieval water-clocks, to mechanical clocks 
as well. His training seems to have stemmed from a broad and flexible intellectual 
field, allowing him to appropriate new and somewhat foreign and stigmatized 
knowledge. 

Contrary to Taqi al-Din’s view, bankam has neither Arabic nor Persian roots, 
but may be a corruption of a Latin word. In antiquity, Roman timekeepers di¬ 
vided diurnal time into day and night, each having twelve segments. The last 
hour before the light, just as Taqi al-Din suggested, is diluculum (“dawn”) in 
Latin, and one can suggest tentatively that bankam, if it is indeed a corruption of 
something, may come from that Latin word. 37 

Hours in general, and the hour before dawn in particular, have great signifi¬ 
cance in mythologies of the apocalypse, especially as a metaphor for the last days 
before the arrival of the messiah. Cabalists would call it, in Hebrew, ayelet ha- 
shahar, and Muslim millennialists would call it, in Arabic, ashrat al-saah —the 
Signs of the Last Hour given by God to indicate the apocalypse. According to 
Islamic mythology represented in Hadith (traditions of the Prophet and early 
companions), the first sign of the Last Hour would be the fall of Constantinople, 
and more signs would occur until the final fall of Rome. 38 While living between 
the fall of Constantinople (1453) and Suleymans efforts to fulfill one of the last 
signs of the Last Hour—the fall of Rome and Christianity 39 —Taqi al-Din con¬ 
sciously correlated the signs of apocalypse in Islamic mythology (associated with 
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the metaphor of the Last Hour and the defeat of the Antichrist, Dajjdl, at the last 
hour of the night) with the metaphor bankam, the last hour before dawn. In the 
very first paragraph of Revolving Planets and Revolving Clocks, on the art of clock¬ 
making, Taqi al-Dln follows the same traditions that argued that “God holds 
the science of the Hour.” 40 “O, the one who created motion and rest,” he writes, 
“and from the known [celestial] revolutions gave rise to what is hidden [in na¬ 
ture] and set in these spheres and circles the distilled truths and refined signs ... 
and directed the noble intelligence to accept the down-flowing manifestations 
of truth.” To unveil the secrets of nature and the distilled signs of the hours, one 
should use mechanical clocks that are “the most precise, distilled and refined” 
tools of the measurement of time and motion that represent Gods essence in 
nature. 41 

Taqi al-Din appropriated apocalyptic terminology in his introduction to me¬ 
chanical clocks because mechanical time corresponded to apocalyptic time. The 
mechanical clocks presented a new perception of homogeneous time. Sundials 
were fixed to cyclical, eternal motions, and sand-clocks and water-clocks mea¬ 
sured only small segments of time. Mechanical time, by contrast, could be ab¬ 
stract and detached from nature and locality; it could delocalize time and draw 
reference to a larger concept—cosmic time. Apocalyptic time, reflected in me¬ 
chanical time, transcends nature and culture. It exists in and of itself as God’s 
time, from the creation to the end of the world. 

The application of clocks to astronomy played a significant part in a new per¬ 
ception of time, and Taqi al-Din engaged with it not merely for the acquisition 
of new knowledge. More importantly, it entailed a reform in the methodology of 
science, or, as he called it, arsad jadida (new observation): “its subject concerns 
the special motions of the special bodies that intercept certain distances in cer¬ 
tain times.” 42 The work on clocks brought about a new perception of nature by 
breaking down nature into “specificities” and at the same time replacing “worn- 
out astronomical tables” with new, precise observations. He parted from tradi¬ 
tion and inaugurated a “new science,” as the poem in Shahinshahnama claims: 
Taqi al-Din surpassed the achievements of the most prominent late medieval 
Islamic astronomers and mathematicians, Ibn-Shatir and Jamshld al-Kashl. He, 
arguably, constructed better instruments and, by using compasses and mechani¬ 
cal clocks in his observations and calculations, he came up with precise astro¬ 
nomical tables. 43 

Taqi al-Dln’s universe goes beyond the traditional and parochial perceptions 
of Islamic observatories. He implied that some of his knowledge came from for¬ 
eign sources, but there is no explicit textual evidence to support this. Why did 



Trading Clocks, Globes, and Captives in the End Time 


21 


TaqI al-Dln conceal his awareness of European achievements? Traditional in¬ 
terpretations that hint at some sort of intellectual persecution are extraneous in 
our case, because we do not know of a clash between heliocentrism and Islamic 
religious institutes or any religious scientific dogma. The answer instead should 
be sought in the “trustworthiness” and the credibility of Taqi al-Dln’s channels of 
circulation of texts and objects. 

The Mysterious Jew in Taqi al-Din’s Toolkit 

Returning to the Shahinshahnama miniature (see figure 1), we see in the top row 
two figures who are significantly bigger than the others. One man holds the as¬ 
trolabe while discussing something with the other. The painter maybe emphasiz¬ 
ing their seniority at the observatory, and, indeed, the text of the inscription tells 
us that only five of the fifteen staff members ever acquired sufficient knowledge 
and skills in the practice of astronomy. Moreover, the emphasis on two members, 
more or less equally, indicates that Taqi al-Din was chief, but that he had a peer; 
some scholars suggest that this might be Khawaja Saad al-Din, the sultan’s tu¬ 
tor, from whose house the astronomers observed the eclipse of 1574, while the 
observatory was still under construction. 44 But, it could be another senior fellow 
at the observatory. 

Taqi al-Din’s Tree of Ultimate Knowledge, which describes the results of his 
work in the observatory, mentions three eclipses during his time in Constanti¬ 
nople. The last could not be observed from Istanbul, due to clouds, and conse¬ 
quently a Jewish astronomer that Taqi al-Din mentioned mysteriously as Dawud 
al-Riyadi, “David the Mathematician,” supplied the missing data. 45 David con¬ 
ducted his own observations in his home town of Salonika and supplied cor¬ 
roborating data to Taqi al-Din. 

In the Jewish Sephardic communities, “linguistically skilled” Ottomans re¬ 
worked Latin texts of astronomy. After expulsion from Spain, many Jews mi¬ 
grated to the eastern parts of the Mediterranean, first to Italy and then to Salon¬ 
ika and Constantinople. By the second half of the sixteenth century, Salonika had 
become an economic and cultural center for refugee Jews, namely, those who fled 
the Italian Inquisition in the 1560s—physicians, artisans, and philosophers liter¬ 
ate in Latin, 46 such as Arama, De Leon, and Amatus Lusitanus. 47 

The enigmatic figure of David the Mathematician has produced some unem- 
pirical scholarly speculations. 48 The Jewish community of Salonika is well docu¬ 
mented. However, in the lists of books produced by its local presses, we find no 
mention of this David, so he probably did not publish a book. It is reasonable 
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to assume that a man from Salonika would have left some life traces. Yet, in the 
list of tombs in the local Jewish cemetery, no David fits the few clues we have. 49 
Perhaps he left Salonika later in life and died elsewhere. 

In an introduction to a contemporary Hebrew book on the new cosmologies, 
David’s full name surfaces. Jacob HaLevi, an Italian Jew who migrated from Ven¬ 
ice to Salonika in the 1560s, clears up the mystery. In a passage of approbation 
for Sefer Elim (1628), a book of astronomy and mathematics written by Galileos 
student Joseph Solomon Delmedigo, HaLevi writes about his childhood teacher: 
“I remember in my youth days, while I was pouring water on the hands of my 
teacher, the wide-ranging scholar Rabbi David Ben-Shushan, he was asked by the 
great wise scholars of the Muslims questions about trigonometry, metaphysics, 
astronomy and philosophy.” 50 

In another contemporary account of Jewish scholars of the sixteenth century, 
written by David Conforte, the sixteenth-century compiler of biographical works 
on Jewish scholars, David Ben-Shushan is mentioned as “a wide-ranging scholar 
in all the fields of wisdom... astronomy and philosophy as well as in Islam, to the 
extent that occasionally the great Muslim scholars were referred [to him] for ad¬ 
vice. He moved to Constantinople in 1574, and the great Muslim scholars used to 
honor him there for his great wisdom.” 51 In the 1550s, Ben-Shushan fled from Ven¬ 
ice to Salonika, where he taught mathematics. His interest in natural philosophy 
is revealed in another manuscript that was copied in mid-sixteen-century Salon¬ 
ika under the title Toldot HaAdam (The Generations of Mankind), 52 in which he 
translated Thomas Bricot’s Textus abbreviatus Aristotelis super VIII libros physic, 
a digest of Aristotle’s philosophy. Ben-Shushan also included subtitles from other 
Aristotelian works such as De caelo. On Generation and Corruption, De anima, 
and the Metaphysics. The translation is from Latin into Hebrew, although the 
diagrams from De caelo also include some Arabic insertions. 53 Moreover, Ben- 
Shushan’s commitment to the premises of De caelo, including his belief in the 
eternal world, can be seen from a single autobiographical insertion at the end of 
the essay, where he writes: “the book of De caelo, from which no secret escaped, 
is now completed.” 54 Evidence suggests that Ben-Shushan, or Dawud al-Riyadl 
(David the Mathematician), who moved to Istanbul in 1576-77 and joined the 
observatory’s staff, not only supplied Taqi al-Din with the missing data on the 
eclipse that could not be observed in Istanbul, 55 but also transmitted to him some 
Latin knowledge on natural philosophy. 

Any interest in David Ben-Shushan should not end simply with recovering 
his identity. Sephardic Jews such as Ben-Shushan, HaLevi, and other Salonikans, 
in addition to their cross-cultural character, held a cosmic perception that the 
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expulsion from Spain in 1492 signified the coming apocalypse and the imminent 
return of the Messiah. The intensive cabalistic discussions of that time period even 
portrayed the Ottoman sultan, Suleyman the Magnificent, as a tool in the hands 
of God that would bring vengeance on Christendom, 56 and stimulated the print¬ 
ing of some ancient apocalyptic texts. 57 In a sense, the expulsion from Spain and, 
later, the persecutions by the Italian Inquisition pushed Jews toward the Ottoman 
Empire—Jews who looked at the sky and at world politics for confirming signs of 
their redemption. However, connections with Europe continued, and many Jews 
kept moving between Italy and Salonika for trade, and even to Venice for publica¬ 
tion of books. The blend of messianic apocalyptic sentiments and cross-cultural 
identity embodied the social makeup of the men surrounding Ben-Shushan. In 
fact, his student HaLevi was held captive by Christian pirates in Malta. After 
gaining his freedom, he moved to Salonika and became head of an organization 
that raised money for ransoming Jewish captives held in Italian jails. 58 

In Salonika, David Ben-Shushan also engaged in astronomical activity. He 
noted observations of eclipses, and his interest in Latin natural philosophy re¬ 
flected the cultural context in which scholars who translated masterpieces in 
astronomy from Latin to Hebrew traveled. In the 1560s, for instance, Moshe Al- 
mosnino translated from Latin to Hebrew and Ladino (the Jewish Spanish dia¬ 
lect) two medieval and late medieval astronomical manuscripts: Sphaera mundi, 
by Sacrobosco, John of Holywood, who mostly repeated the writings of Muslim 
astronomers; and Theoricae novae planetarum, by George Peurbach, who despite 
his dependence on Arabic sources, disregarded them and called for a return to 
the Greek sources of astronomy. 59 Taqi al-Din would have been familiar with 
these translations through his colleague David Ben-Shushan. 

What can we learn about the acquaintance between Taqi al-Din and David 
Ben-Shushan? How did Taqi al-Din know him, and why would he trust him 
to impart correct and credible knowledge? Taqi al-Din could have known him 
through a third party. The head of the Jewish community in the Ottoman Em¬ 
pire, Don Jose el Duque de Naxos (named, in Hebrew, Don Yosef Nasi), was af¬ 
fluent and influential in the Ottoman court. 60 He maintained a tight network of 
assistants and connections throughout Europe, to the extent that Sultan Selim II 
(the father of Murad III) used his services in diplomacy and helped him con¬ 
duct commercial interactions with various courts. Nasi was connected to court 
politics in Constantinople, to the Jewish community of Salonika, and to vari¬ 
ous European cities in a network of economic, cultural, and political exchanges. 
Gifts, books, and visitors (especially between Venice and Urbino) moved back 
and forth in a network directed by Don Yosef Nasi, exposing its members, such 
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as Ben-Shushan, to European culture and knowledge. David Ben-Shushan, then, 
was most likely the secret Jew in Taqi al-Dins toolkit. However, learning this 
does not tell us much about Taqi al-Dins European sources before he moved to 
Constantinople—that is, during the 1550s and the 1560s. 

Schweigger’s Journal: The Master and the Captive 

Another network connected Taqi al-Din with Europe—pirates and their cap¬ 
tives. Salomon Schweigger (1551-1622), Habsburgian envoy to Istanbul, closely 
witnessed the controversies engendered by the Ottoman Observatory, and in his 
journal covering the 1580s there are clues about the intellectual background of 
Taqi al-Din. In an unsympathetic tone, Schweigger writes about the way “the 
Sultan was led into great expenses by a worthless Astronomer.” 

When we arrived at Constantinople an Arab convinced Sultan Murad, who 
was unusually inclined to the good Arts, that if he was granted permission and 
was to receive all necessary assistance, he would undertake such an endeavor, 
as would enable him to predict for the Sultan, future events through examina¬ 
tion of the stellar constellations. Since, however, such a project requires an 
enormous effort, it shall be necessary for the Sultan to cover the expenses, 
which the Sultan quickly agreed to. He also received a daily allowance, [and] 
rumor had it that twelve captured Christians were also being kept for him to as¬ 
sist him with his work. A dwelling place was built for him in the desert outside 
the city of Galata, wherein the conjurer should craft his prophecies so that he 
may pursue unhindered his interest in deception. 61 

We learn that Taqi al-Din had “twelve captured Christians” as assistants, 62 but 
surely he had cultivated his mechanical skills well before this. On possibly ear¬ 
lier sources of knowledge, especially in mathematics, astronomy, and mechanics, 
Schweigger adds another important piece of information: “As regards his per¬ 
sonality, he was an artless charlatan, unholy rogue. Who was kept as a prisoner 
in Rome many years ago by a mathematician whose servant he once was. This is 
where he mastered his art and became an artist of the heavens and conjurer of 
constellations. He obtained the writings of Ptolemy, Euclid, Proclus, and other 
famous astronomers in the Arabic language and secretly kept a Jew to explain 
these writings.” 63 Taqi al-Din, according to Schweigger, had questionable reliabil¬ 
ity. Undocumented as they were, captives were excluded from historical records, 
and thus Schweigger’s doubts about credibility cannot be corroborated. However, 
we have unexpected firsthand evidence for Taqi al-Dins Italian connection. In 
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one of his manuscripts, discovered in the National Library of Tunisia, George 
Saliba found marginalia, in Taqi al-Din’s handwriting, in which he states that it 
would be better to consult Italian sources and dictionaries. 64 Thus, Taqi al-Din 
knew Italian and was exposed, somehow, to Italian culture. 

European captives in the hands of Muslims and Muslim captives in the hands 
of Europeans reflect two sides of the same coin, a phenomenon of piracy and war. 
Conceivably, Taqi al-Din fell captive while sailing from Alexandria to Istanbul 
sometime between 1549 and 1552 or in the 1560s. Salvatore Bono supplies us with 
ample evidence of ships caught by Italian pirates. 65 A vivid source from the late 
sixteenth century is the memoirs of Mustafa Efendi, who was captured while 
sailing from Istanbul to Cyprus and kept records of his two years’ captivity in 
Malta. Malta was an encampment for thousands of Muslim captives who were 
sent as slaves to Italy. Moreover, the number of years in prison was determined 
by the rank of the captive, and because Mustafa Efendi was a qadi (judge), just 
like Taqi al-Din, he was able to raise the ransom more easily and was released 
after only two years. 66 Kidnap and ransom exchanges became an active phenom¬ 
enon, and, in fact, Sultan Murad III issued two royal decrees ( firmans ) in 1592 
concerning the exchange of captives with Europeans. 67 From Taqi al-Dlns and 
even Schweigger’s writings, general evidence indicates that European captives 
in Istanbul worked as servants for scientific projects such as building clocks and 
cannons and making astronomical observations. 68 

In addition, there was a specific trend in Muslim travel to Europe. 69 Arab cap¬ 
tives in Italy were sometimes put to work in local intellectual projects of Arabic 
translations. 70 The flow of oriental dignitaries and envoys to Rome also stimu¬ 
lated interest in the Arabic language. Especially influential in Rome was the Arab 
traveler Leo Africanus (al-Hasan ibn Muhammad al-Wazzan), who was captured 
in 1517 by pirates, sent to Rome, and temporarily converted to Christianity. His 
works, especially De totius Africa descriptione and De viris quibusdem illustri- 
bus apud Arabes, greatly increased Europe’s knowledge of the Muslims of North 
Africa. 71 

Since the middle of the sixteenth century, growing missionary and economic 
interests in the Near East had led to the development of Arabic printing presses. 
Aware of the popularity of printed works in the Islamic world, Italian printers 
looked to profit from Arabic versions of the scientific classics. The great interest 
in the Arabic sources of Euclid brought about a newly printed Arabic Elements, 
something in which Taqi al-Din was instrumental, according to Schweigger. Such 
projects required teams of Arabic scholars who had a profound familiarity with 
scientific literature and could work for several years on a project. We also know 
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of a world map that was printed in Venice in 1560 and delivered to the Islamic 
world. In its introduction, Hajji Ahmad, the probable author, tells a story of woe, 
according to which he was a suffering captive in Italy. We learn, further, that he 
requested that his Muslim brothers purchase the map so that the income might 
be used to set him free. 72 

The stories of Leo Africanus, the map of Hajji Ahmad, and the artisans of 
Arabic printing in Italy supply circumstantial corroboration for Schweigger’s ac¬ 
count of Taqi al-Din’s having been a servant of an Italian mathematician who 
used Taqi al-Din’s linguistic skills to look for Arabic sources of Euclid. Italian 
scientific culture thus fostered an ongoing need for scholars with access to such 
knowledge and linguistic skills. 73 The identity of Taqi al-Dlns master is unclear, 
although Schweigger’s argument is certainly plausible. 

Renaissance mathematicians differed from their medieval predecessors in 
their culturally open-minded environment and in the growth of textual re¬ 
sources. The scientific and political developments of the late fifteenth century— 
the weakening of the authority of the Latin translations of the Arabic sources on 
Greek natural philosophy, as well as the fall of Constantinople and the transmis¬ 
sion of additional Greek sources—were reflected in Italian libraries. With the loss 
of Byzantium as a buffer between Europe and Islam, and as the heirs of Greek 
culture, Italian mathematicians became attracted to the Greek sources. Venice 
and its libraries became the center of Greek studies and held most of the Greek 
classical manuscripts. 74 Thus, the new humanist libraries in Italy encompassed 
not only Euclid and Archimedes in Latin, Greek, and Arabic, but also Greek 
texts of Apollonius and Diophantus, and Proclus’s commentary on Euclid, which 
were the raw materials for Renaissance mathematics. The combination of Euclid, 
Ptolemy, and Proclus was of interest to Taqi al-Din’s master and had been a com¬ 
mon set of ancients among Renaissance mathematician-scholars since the late 
fifteenth century. 

For Federico Commandino (1509-75) of Urbino, for instance, the true voca¬ 
tion was editing, translating, and commenting on the classics of ancient Greek 
mathematics. Commandino began his interest in ancient mathematics by trans¬ 
lating from Greek to Latin and commenting on various works of Archimedes. 
During the 1550s he heard complaints about the difficulty of understanding 
Ptolemy’s Planisphaerium, 75 a text that showed how circles on the celestial sphere 
may be stereographically projected onto the plane of the equator. Such difficulty 
arose in part from the loss of the original Greek text, and Commandino worked 
to recover it from an extant medieval Latin translation of the Arabic version. 76 

Like his predecessors, Commandino seems to have been galvanized by the 
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poor state of contemporary mathematics, which he could trace back to the 
Middle Ages. Accordingly, he looked for sources that would help him recover 
the Greek texts of Archimedes, Ptolemy, and Euclid. 77 But when he found only 
parts of these texts in Greek, he turned to Arabic sources, either to update Latin 
translations from Arabic or to translate works that had not yet been translated. To 
do so, he had an assistant, fluent in Arabic philosophical texts, who facilitated the 
translation projects. This student, Bernardino Baldi (d. 1617), was a well-rounded 
scholar in classical languages, including Arabic. Ostensibly, he helped Comman- 
dino access the Arabic sources that he, Baldi, had mastered (to the extent that 
he eventually wrote a pioneer study on the history of Arab mathematicians) — 
although he apparently employed a captive in his service. 78 Thus, Commandinos 
great interest in Arabic sources, Baldi’s orientalist work, and a possible Arab cap¬ 
tive, taken together, confirm Schweigger s suggestion of the latent role of captives 
in the scientific culture in Italy. 

Muslim and European scholars, then, acted on each other as direct sources of 
knowledge. However, an exchange of knowledge was promoted not only directly 
but also indirectly and unconsciously when Ottoman and European cultures en¬ 
gaged in a dialectical interplay of ideas, fears, and emotions. Political and cosmo¬ 
logical crises led to practices of astronomy that worked against the background 
of a historical a priori: the “end-times.” 

Dialectical Stimulus: Astrological Competition 
in a Euro-Ottoman Space 

Early modern astronomy was extensively supported by rulers, not for their love 
of the arts, but mostly for their need to relieve political and personal anxieties. 
In times of crisis, rulers invested vast funds to bring notable astronomers to their 
courts. In special circumstances, they even promoted the building of observa¬ 
tories, an enterprise that required huge funds and long-term scientific efforts, 
for at least a couple of decades. The Chinese Empire pioneered in establishing 
observatories that primarily aimed to serve political needs in predicting the com¬ 
ing of eclipses and their astrological implications. The Mongol-Muslim dynasties 
extended such political culture westward, when the grandson of Gengis Khan, 
Hulagu Khan (d. 1265), conquered southwest Asia. He invited the greatest astron¬ 
omer of the time, Nasir al-Din al-TusI, to build the first Muslim observatory in 
Maragha (northern Iran), which eventually produced the Ilkhanic Tables. Almost 
two centuries later, the remains of the observatory inspired the Timurid ruler and 
astronomer Ulugh Beg to invite the greatest astronomers and mathematicians 
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of his age to work in a new observatory that he built in Samarqand in 1428. His 
staff worked for many years and in 1437 compiled updated astronomical tables 
that became the conclusive tables for Near Eastern and European astronomers 
until the early seventeenth century One of the observatory’s leading scholars, 
‘All QushjI (d. 1474), left Samarqand after the death of Ulugh Beg and arrived in 
Istanbul to continue his work, this time in the service of the Ottomans. A century 
later, a new generation of observatories came into being, one in Istanbul, the 
other in Hveen and later in Prague. The two observatories dialectically stimu¬ 
lated each other to practice astronomy, to make astrological predictions about 
the doom of the other, and to produce new astronomical tables. 

Tycho Brahe and the Turkish Antichrist 

Tycho Brahe started his career in astronomy by observing a lunar eclipse in 1566 
and making a horoscope for Sultan Suleyman the Magnificent. Tycho predicted 
that Sultan Suleyman—who subjected Europe to horror and fear, and whom 
Martin Luther referred to as the Antichrist—would soon die. 79 Suleyman died a 
few days before Tychos predicted time, however. This was a painful lesson for Ty¬ 
cho. Later, his astrological interpretations of the 1572 supernova, the 1577 comet, 
and the planetary conjunction of 1592 did not explicitly name the Ottomans but 
predicted radical changes in world politics and religion. 80 The comet of 1577 “au¬ 
gurs an exceptional great mortality among mankind, the like of which has not 
occurred in many years.” The effects of this comet would be felt “more to all those 
kingdoms which lie toward the west in Europe within Christendom, . . . and 
regions pertaining thereto will be disturbed more than the Oriental Turkish and 
Persian subjections.” 81 Given the apocalyptic sentiment, his predictions generally 
referred to the Ottomans, especially because he correlated the fall of empire with 
the fall of a particular religion and a cosmological war between good and evil. 82 
We learn more about this from later sources that connected Tychos astronomy 
with the astrological prediction of the fall of the Turks. 

In an anonymous astrological pamphlet entitled Predictions of the Sudden and 
Total Destruction of the Turkish Empire and Religion of Mahomet: According to 
the Opinions of the Lord Tycho Brahe . .. , which was circulated in Europe in 
the late seventeenth century, Tychos predictions against the “Turks” played as a 
cure for a general anxiety. 83 The pamphlet aimed to show “by the many strange 
Comets which have appeared of late years, not only in sight of the same Con¬ 
stantinople, but even of all Christendom, as Fore-Runners of the great changes 
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which shall happen, and particularly on the Turkish empire, whose grand fatal 
years is proclaimed by the Heavens to be so near, at hand, as has been long since 
observed by Learned Men, by the cause of the sun’s Eccentricity.” The pamphlet 
gives an eccentric connection to the fate of polities: “as it was described by Co¬ 
pernicus, ... by a motion of a little Circle, having the eccentrick of its Center in 
its Circumference, Georginus Johannis Rhetius [Rheticus], called this circle, the 
wheel of Fortune, by its revolutions, saith he, the monarchies of the World received 
their Commencements and Changes . . . According to Tycho this eccentricity is 
already notably encreased.” Leaning on Tycho’s observations and predictions 
about the decline of the “Turks,” the anonymous author sought further precision: 
“And whereas such a Mighty empire that hath shaken the Remotest regions of the 
Earth, cannot reasonably be supposed to be dissolved into Atoms, in a Moments 
Space of Time; and the Fatal Year of that Monarchy appearing by the said Learned 
Authority to be anno 1728.” With visions of disease, destruction, earthquakes, 
and wars, the author finally proclaims “a happy day” for Europe. 84 The document 
fashioned Tycho not only as a European hero facing the “Turkish threat,” which 
stimulated his projects, but also as an observer who popularized contemporary 
astronomy. Thus, the “Turkish threat,” a widespread concern, played as the ve¬ 
hicle through which Tycho was introduced to laymen. 

Tycho’s interest in the East and in the Ottomans went beyond apocalyptic 
sentiment per se. Tycho was also driven by the impressions of Danish students in 
Italy who traveled to the Near East. He corresponded with the celebrated geog¬ 
rapher Giovanni Antonio Magini, who fascinated him with the search for textual 
as well as geographic sources of ancient astronomy. Tycho suggested to Magini a 
project involving construction of an observatory in Ptolemy’s city of Alexandria, 
to redetermine the latitude; he had earlier sent an observer to the observation site 
of Copernicus at Frombork, in Poland, for the same reason. Magini used his con¬ 
nections at the Venetian court to get Ottoman support. 85 The government of Ven¬ 
ice, which took the initiative, started the preparation by sending an observer to 
Alexandria. 86 For his part, Tycho tried to promote the project through a link with 
the Habsburgs that involved Jacob Kurtz, a close advisor to Rudolf II. 87 However, 
for reasons not made clear, the joint project did not take off. Tycho also attempted 
to send to Alexandria one of his best students of astronomy, Gellius Sascerides, 
and later, apparently, he hoped to send his son, Tycho Tygesen Brahe—an idea 
that never worked out. 

Tycho’s astronomical-apocalyptic role against the Turks fitted Rudolf II’s 
political-apocalyptic struggle against the Ottoman Empire, especially as astron- 
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omy was incorporated. Equipped with his instruments and anti-Ottoman astrol¬ 
ogy, Tycho traveled in search of a new patron. Already a central player in Euro¬ 
pean politics, he used old connections in the Habsburg court—Elagecius and 
Jacob Kurtz—to seek the patronage of Rudolf II. 

Rudolf needed an observatory to work out a political cosmology as well as 
to make a counter-display of power. 88 In the early 1580s, Rudolf, the Holy Ro¬ 
man Emperor, had moved the capital from Vienna to Prague, because of Otto¬ 
man raids on Vienna and Hungary. By the 1590s, he faced another crisis. The 
war against the Ottomans resumed, and plagues and bureaucratic disorientation 
caused him to stop functioning directly as ruler. 89 In the background, popular 
interest in the fearsome and ungodly qualities of the Ottoman court found ex¬ 
pression in various genres of writing, from the most scabrous news sheets to 
sophisticated refutations of Islam. Nearly all of them propagandized in favor 
of the Habsburgs and used apocalyptic undertones. 90 The efforts of the pam¬ 
phleteers coincided with those of the government in their search for a com¬ 
mon anti-Ottoman front, whose natural leader was Rudolf II (figure 3). 91 More¬ 
over, Lutherans, such as Tycho, in Rudolf II’s court represented the extreme of 
anti-Ottoman sentiment. Schweigger, for instance, was the first to translate the 
Qur an into German. 92 The translation inspired a colleague from his Istanbul days, 
Vaclav Budovec, to write an anti-Ottoman account describing the Ottomans as 
the embodiment of the Antichrist. 93 The two Lutheran envoys, Schweigger and 
Budovec, advocated the Protestant cause of strong support for the Habsburg in¬ 
terest against the Ottomans. 

Ultimately, we are building here a context for Tycho’s invitation to Prague 
by exploring the cultural and emotional content of the larger dialectical context 
that surrounded him. In the continuous struggles with the Ottomans, Rudolf II 
reinvented himself not only as the savior of Europe but also as the true heir of 
Constantinople (figure 4). 94 Not just politically, but also culturally, Prague was 
considered heir to Constantinople. Rudolf II needed Tycho and other men of 
art and science, not only to predict the “end-time” and the coming “doom of the 
Turks,” but to defeat the Turks culturally (figure 5). Having Tycho in Prague was 
a display of power in the face of the Ottoman threat. We know that Rudolf II was 
aware and informed of the Ottoman Observatory through his envoy Schweigger 
and through Shahinshahnama. Thus, the political and religious contest with the 
Ottomans was also astronomical and cosmological. 

Finally, Tycho embedded his works—his astronomical practices, court poli¬ 
tics, and astrological predictions—in apocalyptic sentiments of “end-times.” After 
the death of Suleyman the Magnificent (1566) and the Ottomans’ first defeat, at 
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Figure 3. Propaganda during Rudolf Us reign included representations of his 
triumph over the Ottomans. In this picture, distributed as a pamphlet, the eagle 
signifies Rudolf II defeating the “Turkish” sultan. The pamphlet was printed in 
1598 in the old city of Prague by George Datscheikfn. For other examples, see Karl 
Vocelka, Die politische Propaganda Kaiser Rudolfs II: 1576-1612 (Vienna: Verlag 
der Osterreichischen Akademie der Wissenschaften, 1981). 


Lepanto (1571), the apocalyptic sentiments among the Ottomans became similar 
to those in Europe. 


The Quest for an Astrologer-Mechanic to Save Murad Ill’s Reign 

Taqi al-Dln was nourished intellectually both by scientific objects that circulated 
in the Near East through gift exchanges with European courts and by Italian in¬ 
tellectual sources. Moreover, cross-cultural exchange was two-way. Tycho did not 





Figure 4. Bellona, by Jun Muller (1600). The all-Christian role of Rudolf II, in 
front of the Ottoman, is represented by Bellona, the goddess of war, who leads 
the Habsburg standard into battle against the Ottomans. The plate is dedicated to 
Rudolf II s brother, Matthias, as leader of the Christian armies. As Bellona stirs up 
battle with her bronze trumpet, Mercury ( Caducifer ) exhorts the sons of Romulus 
to lay low the Muslim forces. Courtesy of the Trustees of the British Museum. 








Figure 5. The Three Goddesses of Arts (1597), by Jun Muller. The connection 
between the “Turkish threat” and the rise of arts and sciences in Rudolf II s 
court is represented in this print. The “Turkish threat” to western Europe was 
particularly serious in the 1590s. In 1596, the great battle at Mazo-Keresztes had 
resulted in a victory for the Ottoman forces. The three arts—Architecture, Painting, 
and Sculpture—are attended here by princes and prelates (bottom left). In the 
background, a galley is attacked by Turkish boats; the Ottomans advance (bottom 
right). Beset by the Ottoman menace, the three sister arts ( Sorores ) ascend, blown 
by the flower-scented Zephyr and accompanied by trumpet-blowing Fame, to 
Jupiter, who symbolizes the refuge offered to artists by the Parnassus created by 
Rudolf II in Prague. There they will remain, until, as the inscription makes clear, 
“obtineant sua pristine regna”—they can regain their former kingdom. Courtesy of 
the Trustees of the British Museum. 
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completely overlook the Near East: his Muslim reference points were not merely 
highly desired Arabic texts and the drive to corroborate observations made in 
Alexandria. Competing apocalyptic visions stimulated his astronomical project. 
But what were the motives of his adversary Taqi al-Din and for the establishment 
of the Ottoman Observatory? 

Establishing an observatory entailed huge investments, and the sources indi¬ 
cate that the Ottoman Observatory received these resources from the court. The 
motivations behind court funding for such institutions vary from one culture 
to another. In China, for example, observatories tended to be ongoing efforts 
to corroborate the ruling dynasty’s ability to display its superior knowledge of 
nature, as well as to gain political legitimacy by employing precision in court 
rites. Tycho’s observatories, first in Hveen, Denmark, and later in Prague, were a 
display of power; but power in his case was expressed through a coalescence of 
individual scholarship and careers with a pan-European religious sentiment that 
required the wealth and power of courts to carry out its mission. 

In the Islamic world, the two earlier observatories—the one at Maragha in 
the thirteenth century and the other at Samarqand in the fifteenth—were em¬ 
bedded in the dominant Mongol-Chinese political culture, which demanded of 
the bureaucracy a high degree of precision in its predictions and wisdom in its 
interpretations of astral events. We do not know of a need for, or an application 
of, long-term astronomical observations in the Islamic world before its encounter 
with the Mongols. The setting up of Taqi al-Dln’s observatory, however, was not 
in that older, Mongol-Chinese mold. It was not part of a long institutional tradi¬ 
tion, but rather, to use Schweigger’s words, an Ottoman bureaucratic “adventure.” 
Motives may be found in the urgent political needs that appeared in 1574, the 
year of Murad Ill’s accession, as well as the year when Taqi al-Din was invited to 
Constantinople. Apocalyptic sentiments and the tradition of hermeticism were 
stirred up by celestial and calendric events—comets, eclipses, planetary conjunc¬ 
tions, and the forthcoming Islamic millennium. 

Cornell Fleischer notes that Mevlana ‘Isa, a hermetic and millennialist Ot¬ 
toman scholar with strong connections to court circles under Suleyman the 
Magnificent, wrote three recensions (in verse) of an Ottoman history called The 
Compendium of Hidden Things ( Cami-ul Meknunat ). Mevlana ‘Isa’s apocalyptic 
vision relied on the forthcoming 1564 conjunction of Jupiter and Saturn, which 
signified the end-time. Accordingly, after the conjunction, Suleyman the Muja- 
did (‘Isa used the Islamic traditional name for persons who made the transition 
from one epoch to another) would renew Islamic religion and bring it to its final 
messianic stage—a spatial universalization to be brought about by worldwide 
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Islamic rule. The source for the astrological perceptions of the conjunction, as 
for Tycho and most contemporary astrology, was Abu-Mashar, whose work The 
Book of Religions and Dynasties (Kitab al-milal wa al-duwal ) discussed how a 
planetary conjunction indicates the decline and replacement of a specific reli¬ 
gion or empire and represents the end of one historical cycle and the start of 
another: “if the conjunction and its lord are in cardines [i.e., cardinal points] of 
the malefics [planets that symbolize damage and loss, mostly Saturn and Mars] 
or in cardines of retrograding and cadent planets, this indicates the shortness 
of their period, the extinction of their dynasty, and their death.” 95 According to 
Abu-Mashar, such events as the Exodus, the birth of Jesus, and the rise of Islam 
occurred during conjunctions of Jupiter and Saturn. 

Astronomers, astrologers, and rulers in both the Islamic world and Europe in¬ 
tensively read Abu-Mashar’s work. Moreover, contemporary messianic astrono¬ 
mers in Europe mentioned the planetary conjunction as a counter-explanation of 
the death of the Antichrist. Predictions were tested in 1564, when a series of con¬ 
junctions among Mercury, Venus, Mars, Jupiter, and Saturn appeared in the sky 
above European and Ottoman cultures. The astrological struggle was mounted: 
Suleyman was either the Messiah or the Antichrist; either he would gain final 
victory over Europe, or Europeans could expect Suleyman to disappear from 
history. Given that Suleyman died two years later, without fulfilling the messianic 
promise, the sky seemed to favor Europeans. 

Although Suleyman continued to lead the Ottoman armies until his death 
during a campaign against Szigetvar-Hungary, his messianic ideology and the 
general perception of him as the Mujadid became blurred. With the Mujadid’s 
death, his successors had to decide whether to break with or to carry on his 
legacy. Because Suleyman had eliminated two of his promising, competent sons, 
only his incompetent, unnoticed son, Selim, was left. The latter, crowned in 1566, 
had not been trained in the workings of the bureaucracy or of the army and court. 
Faced with an unbridgeable gap between himself and his late father, Selim did 
not try to carry on the messianic ideology. He was the first sultan to withdraw 
from the everyday running of the empire, leaving it to his Grand Vizier, Mehmet 
Pasha Sokullu. The radical shift from Suleyman the Magnificent to “Selim the 
Drunkard,” as contemporaries derogatorily called him, marked the “signs of the 
hours” and the beginning of the decline of the Ottoman Empire. 96 

The changing cosmic order also had its signs on the battlefield. In 1571, only 
four years after the coronation of Selim II, the Ottomans suffered their first de¬ 
feat. At the Gulf of Lepanto, a European coalition fleet including Venetians and 
Spaniards destroyed the Ottoman fleet commanded by Ali Pasha (figure 6). The 




Figure 6. Battle ofLepanto (ca. 1572), by Paolo Veronese. In that battle, the Turkish 
fleet was defeated, thanks mainly to the Venetian ships. The play of tone and light 
in the lower part, depicting the battle, is masterly. In the top part, above a curtain of 
cloud, the saints Peter, Roch, Justine, and Mark implore the Virgin to grant victory 
to the Christian fleet. In answer to this, an angel hurls burning arrows at the Turkish 
vessels. Courtesy of Gallerie dell’Accademia, Venice. 
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Ottomans lost more than three hundred galleys, and fifteen thousand men were 
either killed or captured. Moreover, the European victory led to the release of 
almost a thousand Christian captives held as ship oarsmen. The battle of Lepanto 
was presented in contemporary European accounts as a sign of the defeat of the 
Antichrist, and in Ottoman sources as a catastrophe that marked the forthcom¬ 
ing end of time. 97 The catastrophic eight years of Selim Us rule corresponded to 
an acknowledged cosmic change. In addition to the question of the planetary 
conjunction, Mevlana ‘Isa presented a millennial-apocalyptic account that would 
support the claim that Suleyman was the watershed beyond which lay the Last 
Days. Thus, Suleyman, the tenth sultan, who ruled during the tenth Islamic cen¬ 
tury, was supposed to inaugurate the millennium in the year 1000 of the Elijra 
(1591/1592): the result would be a world under Islamic justice, as well as other ex¬ 
traordinary events. 98 Elowever, Suleyman did not make it to the 1590s; he died in 
1566, and his successors, especially Murad III, whose reign (1574-95) reached the 
millennium, somehow had to cope with the predicted events. Murad III could 
not shirk from the prevailing messianic ideology that was bolstered by Mevlana 
‘Isa’s close connections in the Ottoman court and by the general apocalyptic sen¬ 
timent infecting the Euro-Ottoman space. 

According to the sixteenth-century Ottoman court historian Mustafa ‘All, in 
1574 there was “disorder of the age and perturbations of space and time which 
appeared, one by one, after this ruler’s [Murad III] accession, and which proved 
to be the cause of the disruption and degeneration of the order of most of the 
world.” 99 Murad Ill’s cultural taste was different from that of his ancestors. Instead 
of leaning toward an intellectual literature in the intellectual languages of that 
time, he favored translations of Arabic works into Ottoman-Turkish, especially 
works on popular esoterica. 100 Moreover, European sources described Murad III 
as comparatively weak and superstitious. 101 

Mustafa ‘All attached a cosmic-apocalyptic sense to his low evaluation of 
Murad Ill’s reign. His historiography expressed the general anxieties over the 
deteriorating condition of the empire as a reflection of the apocalyptic moment. 
In one of his poems, he depicted the growing corruption of the bureaucracy as 
the demarcation line between the classical era and the existential political crisis 
in Murad Ill’s time. 

what a beautiful age was that fine era, 

[for] the clean and the dirty were clear to people 
now we have come to a time 

when neither the incapable nor the noble is distinct. 
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no one rewards the people of dignity 
rather, they are mocked and betrayed. 102 

In his introduction to Essence of History, Mustafa ‘Ali portrays Murad Ill’s reign 
in the grim colors of the approaching apocalypse. The sultans greatest fault was 
his greed, which Ali suggested was reinforced by a desire to store riches against 
the predicted upheavals. Ali portrays Murad III as living between two poles: he 
was inclined toward the ascetic and unworldly ethic of the Sufi dervish, but he 
also loved wealth. All mentions the sultans irresponsibility and susceptibility to 
pernicious influences; the destruction of authority and respect for government; 
the decline of learning; the sultans inability to distinguish between true and false 
spirituality; the corruption of finances since the death of Don Yosef Nasi (1583); 
inflation and economic crisis; and military disorder. 103 By and large, his historical 
account was framed by an apocalyptic perception of time: Murad Ill’s reign was 
leading deterministically toward the end. To make matters worse, certain Euro¬ 
pean writings argued that the Muslims knew of their coming destruction from 
contemporary European prophecies. Some of the latter prophecies even foretold 
the breakdown of the Ottoman Empire, beginning in the Islamic millennium. 104 

Standard associations between eclipses and the instantaneous deaths of rulers 
troubled Murad III. 105 His predecessors Suleyman and Selim II had died a few 
months after lunar and solar eclipses were observed from Constantinople. Tycho 
made his prediction of Suleyman’s death based on the lunar eclipse of October 
1566. On May 20, 1574, six months before the death of Sultan Selim II, a solar 
eclipse with the longest duration of the sixteenth century was observed in parts of 
Europe and Constantinople. In addition, the 1570s contained an unusual number 
of celestial phenomena—a new star (1572) and a comet (1577). All contributed 
to Murad Ill’s general passion for reading the sky and particular obsession with 
eclipses (figure 7). 

Out of this stellar restlessness came the invitation to Taqi al-Din to establish an 
observatory. He already had spent time in Italian captivity. He fashioned himself 
as a hermetic mechanic, a master of automata and talismans. Newly appointed as 
court astronomer, he took charge of fashioning instruments and clocks; updated 
and corrected the latest Muslim astronomical table of the sixteenth century, 
Ulugh Beg’s Ztj al-Sultani; and named the corrections for his patron, Murad III: 
The Tables of the King of Kings ( al-zlj al-Shahinshahl) (figure 8). 

As we saw earlier, Ala al-Din al-Mansur’s poem in Shahinshahnama supplies 
ample evidence for astrological motives in establishing the observatory. But more 
specifically, with “the end of time” at stake, the primary purpose was to update 




Figure 7. Murad III commissioned several great albums filled with miniatures. 
Besides the chronicles Shahinshahnama, these included an astrological album 
and Ziibdet al-Tavarih, in which the great events of his reign were narrated along 
with astrological events. This miniature depicts star-like prophetic verses hanging 
from the sky above Sultan Murad III, heralding the rise and fall of the rules of the 
previous sultans. From Ziibdet al-Tavarih (Istanbul, 1580), p. 253r, Chester Beatty 
Library, Dublin. 
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al-Dln named after Sultan Murad III, al-zij al-Shahinshahi (The Tables of the King 
of Kings). Sultan Murad Ill’s fear of eclipses was embodied in the activities in which 
the Ottoman Observatory was engaged. Apart from updating and correcting past 
astronomical tables, the manuscript also discusses three eclipses that occurred 
between 1574 and 1580. From Sidrat al-muntah al-afkarfi malkut al-falak al-dawar 
al-zij al-Shahinshahi , MS 2930, Nuruosmaniye Library. Courtesy of Siileymaniye 
Kiitiiphanesi. 


the astronomical tables. The poem mentions that “whoever compiles the new 
tables during his [Murad Ill’s] reign will become freed from observation pro¬ 
grams till the doomsday.” 106 Sultan Murad III made his move: “In his delightful 
era and pleasant age, on a fortunate day and at an auspicious time of his sublime 
threshold, to his imperial capital . . . came from Cairo a qadl [Taqi al-Dln] of 
high merits.” 107 

The end-time occupied historical writings of the sixteenth and seventeenth 
centuries. 108 Taqi al-Din previously had lived in Egypt, where apocalyptic senti¬ 
ments were strongly embedded in intellectual culture. Egyptian chronicles saw 
history through the end-time. For example, Ahmad Shalabi Ibn ‘Abd al-Ghani’s 
(d. 1737) eighteenth-century Clarification of the Signs (Awdah al-isharat) mentions 
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that the science of historiography was given to scholars by the prophet Daniel, 
who was strongly affiliated with the apocalyptic prophecies, as a way to measure 
the signs of events made by the seventh sky. 109 Moreover, the eighteenth-century 
chronicler Murtada al-Zabidi devoted a long entry to “Constantinople” in his ac¬ 
count of Ottoman history, mentioning the fall of Constantinople as the first sign 
of the “signs of the hour” (ashrat al-saah ). Later signs, such as the fall of Crete and 
other European lands, all indicate the fall of Rome and Europe in general. 110 Sam- 
bari, a Jewish-Egyptian chronicler of the seventeenth century, presented apoca¬ 
lyptic sentiment by portraying the Ottoman conquest (1517) of the Lloly Land and 
Egypt by Sultan Selim I as one of the signs of the “end of time.” 111 

As we learn from Ala al-Din al-Mansur’s poems, Taqi al-Din was brought to 
Istanbul for his unique polymathy, and not merely for his skills in mathemat¬ 
ics and astronomy. In Istanbul, the intellectual culture greatly appreciated the 
presence of numerous students of the mathematician Khawaja Sa’ad al-Din, the 
sultan’s tutor, next to which “Pythagoras [would be] ashamed of his shortcom¬ 
ings . . . and Archimedes has inevitably gone into hiding . . . and Hipparchus 
constitutes the type of work done by the least of our Khawaja’s disciples.” 112 Taqi 
al-Din was exceptional in combining astronomy, astrology, mechanics, and her- 
meticism, to the extent that he potentially could manipulate the cosmic order by 
“untangling the knots from Pleiades,” as the poem puts it. 113 

Taqi al-Din worked not only to unfold the end-time but also to change its out¬ 
come. In Shahinshahnama, Ala al-Din al-Mansur writes that Taqi al-Din “caused 
the seven planets and the countless fixed stars to embody and reveal boundless 
wisdom.” 114 However, beyond the tediousness of updating the astronomical tables 
in preparation for the Islamic millennium, the extraordinary comet of 1577 called 
Taqi al-Dln’s astrological skills into service (figure 9). The comet, appearing in 
the year 985 of Hijra, seemed to foretell the fate of Murad III, because its shape 
was “like a Turban sash over the Ursa Minor stars.” 115 Different cultures variously 
interpreted the comets shape, its procession along the zodiac, as well as the di¬ 
rection of the tail. These simultaneous observations of the comet informed the 
political competition between the Europeans and the Ottomans. The mystical 
nature attributed to comets was used to analogize good and evil. In addition to 
the comet appearing like the sultan’s turban, its location in the sky gave an addi¬ 
tional indication of its importance for the Ottomans. As Abu-Ma’shar suggested, 
when a comet parallels the northern node, it indicates disasters, riots, deaths of 
kings, “together with a disaster hitting the Turks.” 116 

The depiction of the comet’s shape and location in Shahinshahnama was no dif¬ 
ferent and showed the comet’s pertinence to Ottoman relations with neighboring 
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Figure 9. An astronomer observes the comet of 1577. From Ali Mustafa, 
Nusratname, Hazine, MS 1365, p. 5V. Courtesy of Topkapi Palace Museum Library. 


cultures. We read that the comet “sent a gush of light from the east to the west, 
and its appearance was in the house of Sagittarius, its arrow promptly fell upon 
the enemies of the Religion. As its tail extended in the direction of the east, it 
discharged its inauspiciousness like a scorpion upon the enemies.” Yet, according 
to the poem, Taqi al-Din’s interpretation of the comet had to relieve apocalyptic 
anxieties: “Oh world-swaying king! The candle of your pleasant society shall be 
resplendent.” 117 

Taqi al-Din put his prestige at risk in adding an active prediction: “there are 
joyful tidings for you concerning the conquest of Persia.” 118 Such advice concern¬ 
ing war against Persia showed that he worked not only to foretell events and reveal 
the cosmic order in relation to Murad Ills empire, but also to change things. The 
beginning of the poem explicitly makes the connection between astronomical 
practice and changing the cosmic order, mentioning the role of the observatory 
and the astronomers “to carry off the crown which is the comet in the shape of 
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the Sultans turban from the stars of Ursa Minor.” 119 The comet was observed from 
Istanbul, with Ursa Minor as its backdrop. Taqi al-Dins writings on mechanics 
mention it as a field that represents the divine structure of the cosmos and at the 
same time brings control over the laws of nature. Thus, the science of mechanics 
was used in Taqi al-Din’s observatory not only to reflect the divine order, but also, 
as ‘Ala al-Din al-Mansur suggested, “to carry the crown of the sultan [Murad] 
from Ursa minor” and to change the bad luck. 

Unlike his father, Murad III played an active part in bringing about a change 
in the cosmological predicament, as is seen in his personal title. Usually, sultans 
bore the title zill Allah, “the shadow of God,” as a standard form of address. How¬ 
ever, as Fleischer showed, with the rise of apocalyptic sentiments, Selim I and 
then Suleyman used other titles, such as Sahib Kiran, “Master of the Conjunction,” 
indicating their exceptional role in the forthcoming cosmological events. Just as 
Suleyman appropriated new titles that signified his messianic self-perception, 
Murad III used a nontraditional title, Shahinshah, “King of Kings.” 

Murad III also played out his notions on the broader stage of art and popular 
culture. In 1582, two years after the death of two of his children, he wrote mel¬ 
ancholic poems under the name Muradl. In a depressed mood and with a belief 
in unlucky destiny, in the same year he issued an order to destroy the Ottoman 
Observatory and held one of the most splendid festivals in court history for the 
circumcision of his son and heir. Just like Suleyman the Magnificent, who held 
a festival in 1530 after the failed siege of Vienna to distract people’s attention 
from the defeat, Murad III wanted to obscure misfortunes by a mighty show of 
strength and authority. The festival featured art, ethnic group rallies, and tech¬ 
nological spectacles. One display used a wagon that moved without horses or any 
other visible means of locomotion. 120 The device was received with some amaze¬ 
ment among the spectators; it used either a carefully concealed operator or some 
kind of clockwork. Mythological creatures, a giant, a dragon, and a sea monster, 
also played a part. A pantomime group presented a quasi-dramatic performance 
with the following plot, as described by a European witness: “there was a band of 
three lutes, a cornet and a violin played by Italian slaves. There was also a man 
dressed in black, the astrologer, who carried a sphere or ball in his hands.” 121 

Thus, Taqi al-Din did not work in an intellectual or theological void. He not 
only had to produce precise observations of eclipses and comets and make as¬ 
trological predictions, but also had to demonstrate the manipulation of nature 
through hermeticism and mechanics. He had to frame his results as credible. 
However, others would express suspicions about the credibility of the hermetic 
content of his work and the European sources of his knowledge. The dismantling 




Figure 10. Astronomers in action at the Ottoman Observatory. The main building 
of the observatory had a huge armillary sphere, supported on a wooden frame. 

The man in the middle is using a plumb-bob to adjust the position of the meridian 
(north-south) circle, which we see almost edge-on. From Ala al-Din al-Man§tir, 
Shdhitishdhnama (ca. 1581), F 1404, p. 56b, Istanbul University Library. 
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of the observatory was equally imbued with apocalyptic foreboding, and, even 
more important, although Taqi al-Din and his staff registered numbers (fig¬ 
ure 10) and unfolded the workings of the cosmos, they did not fend off bad luck 
for the court. Murad III suffered personal and military losses. Subsequently, keen 
observers perceived the observatory, with its hermeticism and new sciences, as 
having escalated, rather than diminished, the disasters. According to Ala al- 
Din al-Mansur, after a disease epidemic, the clergy openly turned against the 
observatory and convinced Murad III to destroy it. The act of destruction was 
likened to the apocalypse: “Nothing remained of the observatory but name and 
memory; and verily, the fate of the world itself shall be a similar one!” 122 More¬ 
over, Ala al-Din al-Mansur objected to Taqi al-Dins exertions of earthly con¬ 
trol over the cosmic order: “If you come to possess the Hermetic wisdom, your 
thread of intellect will declare itself insufficient to cope with the mystery of life.” 123 
At the end of poem in the Shahinshahnama , we find a lesson on the danger of 
unconstrained possession of knowledge and an explanation of why, for all the 
philosophers since Plato, knowledge was limited—“a universal argument that 
one should acknowledge.” 

We have traced the evidence on overlapping scientific cultures, of the 
European and Islamic worlds, in the late sixteenth century. During the mid six¬ 
teenth century, Sultan Suleyman the Magnificent projected a grand apocalyptic 
image—as the Messiah for the Muslims and the Antichrist for the Christians. 
The apocalyptic visions of each side proposed the other’s doom. Rulers, theolo¬ 
gians, and natural philosophers saw the exceptional phenomena in the sky—a 
new star, a comet, and a great planetary conjunction—as positive indications. 
Within an apocalyptic contest, Tycho Brahe became known among Europeans as 
the greatest of astronomers, whose precise observations could validate apocalyp¬ 
tic prophecies. Accordingly, he predicted the death of Suleyman, the destruction 
of the Antichrist, the fall of a religion and an empire, and the rise of Europe. On 
the other side, the Ottomans, who were aware of these prophecies, faced a cos¬ 
mic crisis after the death of Suleyman and looked to the sky to find indications 
of the changing cosmic order and to shift the sky to their side. Consequently, as 
Murad III came to power in 1574, he invited Taqi al-Din to build an observatory in 
Constantinople. Taqi al-Din moved from Egypt to Istanbul after he had made his 
name as a hermetic philosopher and mechanic, a builder of automata, mechani¬ 
cal clocks, and talismans. Probably while in captivity as a savant under service 
to an Italian mathematician, he acquired additional knowledge of astronomy, 
mathematics, and the art of clock-making. This, in turn, helped him inflate his 
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own image—enough to become court astronomer. Thus, drawing from Islamic 
and European sources in the art of mechanics, mathematics, and astronomy, ac¬ 
quired through several sources—education in Islamic madrasahs, captivity in 
Rome as a scholar-servant, friendship with his Salonikan-Jewish colleague David 
Ben-Shushan, and the receipt of scientific objects through gift exchange—Taqi 
al-Din built instruments, clocks, and armillary spheres, registered observations, 
and compiled astronomical tables. He used these in his observation of the comet 
of 1577 to foretell the future and allay the political confusion of the Ottoman Em¬ 
pire. However, the escalation of the sultans “bad luck” discredited Taqi al-Dln’s 
practices and led to the dismantling of the observatory in 1581. 

These surprising findings make up a nuanced picture of overlapping scien¬ 
tific cultures in the late sixteenth century. The presentation of Tycho as a pure 
“European manifestation” and of Taqi al-Din as an “authentic” Islamic natural 
philosopher appears inadequate. Instead of the “two linear paths of development” 
approach, the findings presented here reveal scientific projects that developed 
dialectically. Animosity between the two cultures brought with it the sense, in 
many minds, of otherness and oppositeness “over there.” But the argument for a 
complete separation of the two worlds cannot be supported. Military clashes and 
their aftermaths produced exchanges of captives, refugees, exchanges of scientific 
objects and books, and diplomatic envoys moving back and forth, carrying intel¬ 
lectual assets from one culture to the other. 

Apart from this direct circulation of men and objects, a shared mythology dia¬ 
lectically constructed the two scientific cultures—each seeing the other’s doom 
in the end-time. Simultaneous observations of the same celestial objects and 
events—the new star, comet, and conjunctions—connected the two cultures. 
The people of Constantinople, Prague, and Copenhagen shared the same sky 
and the same astronomical events. They shared a common cosmological space 
and apocalyptic sentiments that made their visions reflections of each other. As a 
result, astronomical practices were a tool in the hands of competing apocalyptic 
visionaries. Competition occurred not only on political and military grounds, 
but also on cosmological grounds. Each side encouraged astronomy to find the 
appropriate signs. 

Within the “space race” of the late sixteenth century, a wish for the destruc¬ 
tion of the antichrist “Turks” stimulated Tychos project, and on the other side, 
anxieties concerning signs that appeared to favor the Europeans influenced Taqi 
al-Dlns project. Both sides struggled for superiority through observations that 
would enable the unfolding of the cosmic order. 



CHAPTER TWO 


Exchanging Helio centrism for Ur-Text 


I n 1623, an Italian traveler, Pietro della Valle, reached the Portuguese 
colony of Goa, in western India, after nine years of travel in the Near East. In 
the same year, a Jesuit, Christopher Borrus (or Borri), on his way back to Italy, 
also stopped in Goa after his missionary work in Cochin-China (southern Viet¬ 
nam). Della Valle and Borrus stayed in the same monastery and met for the first 
time at a midday meal. They exchanged views about the various Eastern cultures 
they had explored. Borrus bragged of how he had impressed the Chinese literati 
by making accurate astronomical predictions, thus convincing them to convert 
to Christianity. In response, della Valle mentioned meeting a brilliant Persian 
astronomer, Mullah Zayyn al-Din al-Lari, who had firmly rejected the possibil¬ 
ity of conversion. Borrus then offered to use the same approach that had proved 
successful in China: to send a translation of his book on the Tychonic system to 
al-Lari, with the hope of convincing him that the advanced state of European 
astronomy resulted from religious superiority. Quickly agreeing, the two men— 
della Valle, trained in classical and Near Eastern languages, and Borrus, skilled 
in astronomy, cartography, and mathematics—worked to translate into Persian 
a short Latin work by Borrus on the Tychonic system. The translation, as it has 
come down to us, is in the form of a Persian-Italian manuscript letter, made up 
as a booklet. It was addressed to a Persian astronomer, al-Lari, and eventually 
became part of the collections of the Vatican Library. The outcome of this meet¬ 
ing seems to represent an interesting attempt to convert a Muslim by using argu¬ 
ments about the superiority of European astronomy, but the details of the project, 
as found in the margins of the letter, indicate something rather surprising. 

Della Valle’s handwriting in the manuscript letter to al-Lari appears in a 
column of Italian and a column of poor Persian, but also includes phrases and 
terms in Arabic, Ottoman-Turkish, and Latin. The heart of the translation sets 
out the technicalities of the Tychonic system, but certain autobiographical inser- 
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tions on the margins of the introduction and the concluding sections introduce 
the possibility that the Copernican cosmology, based on the Galilean discoveries, 
might be a better world-system. 1 

There is another source for students of della Valles letter. After returning 
to Italy in the 1650s, della Valle published a popular travel journal, De viaggi . 2 
The journal is a collection of letters taken from correspondence with his pa¬ 
tron, Mario Schipano. Subjected to the scrutiny of inquisitorial censorship and 
intended for a large audience, De viaggi silences the incident of the letter and ac¬ 
centuates a culturally adventurous della Valle. The journal serves as a backdrop 
to the manuscript letter to al-Lari, allowing us to detect the places where della 
Valle self-censored De viaggi, omitting the names of Galileo and Johannes Kepler, 
whom he mentioned in the manuscript letter. 

Finally, in 1662, ten years after della Valles death, the antiquarian Giovanni 
Pietro Bellori published a short biography of him that provides a useful third 
source. Bellori, who later became famous for composing biographies of artists, 
depicted della Valle as the descendant of a distinguished Roman family, a man 
linked with leading scholars in Naples. 3 The Neapolitans fostered in della Valle a 
passion for antiquity that eventually led to his long and famous trip to the Near 
East. Bellori also supplied some important details that the letter to al-Lari and De 
viaggi could not include—namely, della Valle’s life after returning to Rome and 
his affiliations and activities among various radical and subversive intellectual 
societies. 

Each of these three main sources is incomplete and provides insufficient clues 
to our Pythagorean messenger and his motives. The bilingual letter says nothing 
about della Valle’s intellectual background. De viaggi, published in Rome for the 
general public as a curiosity, gives a descriptive account of the trip but is quiet on 
the question of cosmology. Finally, Bellori’s Vita addresses della Valle’s life before 
and after his return, but gives us only a glimpse into his social and cultural af¬ 
filiations. And yet the faint echoes of Galilean discoveries apparent in the letter 
written in Goa in 1623 provide evidence of a more interesting story of patrons, 
secret societies, and the subversion of intellectual agendas. 

Getting at that hidden narrative brings together two trends in scholarship that 
have rarely been presented as intersecting: on the one hand, the historiography of 
the Galileo affair, which touches on European cultural matters relating to science 
and religion, 4 as well as the inter-elite struggle for patronage, 5 and, on the other 
hand, the literature of travel and “pilgrimage” to the Near East, often presented 
as an essentially romantic and nostalgic European flow that had little to do with 
the intellectual needs of contemporary debates in Europe. 6 Della Valle’s story 
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bridges these discursive lines. He traveled in the Near East to search for evidence 
that could confirm the truth of a single cosmological system—either the helio¬ 
centric Copernican system or the combined geo-heliocentric Tychonic system. 
In his travels, he collected ancient manuscripts of the Holy Scriptures, medicine, 
and natural philosophy for Schipano and for Schipano’s friends in Naples. More 
specifically, he looked for a Chaldean ur-text of the Book of Job. The search for 
such a book lay on the fringes of a larger discussion regarding the Bible and Co¬ 
pernican cosmology, with links to contemporary Neapolitan scholars associated 
with Galileo who claimed that the Copernican cosmology did not contradict the 
Scriptures and that lost Holy Scriptures actually mentioned heliocentrism. Thus, 
both Schipano and della Valle saw the ur-text of the Book of Job—which was tra¬ 
ditionally thought to have been written very early in history, soon after the bibli¬ 
cal Flood—as a historical a priori, an arbiter of disputes between the Copernican 
and the Tychonic systems. The search extended European controversies across 
cultures and added pristine history as yet another judge of natural philosophy, 
along with experiment, mathematics, and Scripture. 

Borrus and al-Lari 

From the Persian part of della Valle’s letter, we can derive clues about the nature of 
his relationship with the recipient, the Persian astronomer Zayyn al-Dln al-Larl. 
Instead of opening with a universally appropriate, or generic, greeting, as one 
might expect of correspondence between two scholars from contesting religions 
and cultures, the letter begins: “In the name of the son, the father, and the holy 
spirit the one God,” a greeting indicating that della Valle perceived al-Lari as a 
candidate for conversion. He then pays respect to al-Lari’s scientific persona, 
continuing: “To the pride of the wise men and scholars of Persia, Mullana Zayyn 
al-din al-Larl the Astronomer.” 

Della Valle proceeds to present the translated work as “an account of the essay 
of Christopher Borrus, the Christian, on the system of the new world according 
to Tycho Brahe and other ancient astronomers, written in abbreviation by the 
humble me, Pietro della Valle, who is famous in Great Rome, and who scribes 
it from the language of Latin to Persian .” 7 He then introduces the Jesuit Borrus 
and his work. 

[Borrus is] prudent and very educated, and places great efforts in the field of 

mathematics. He is from Milan, Italy. He taught in general schools and then 

in order to serve his country was sent to China and in a city close to China, 



50 Cross-Cultural Scientific Exchanges in the Eastern Mediterranean, 1560-1660 


which we call Cochin-China, where he stayed for a few years, and then went 
across the ocean on a large ship back to Europe. On his way back to Europe 
we met in Goa ... Christopher [Borrus] was researching the system of Tycho 
and wrote in the field of mathematics, philosophy, and religious studies. He 
believed in the system of Tycho and he taught it in school. He also wrote 
a manuscript on Tycho’s system, but his manuscript was lost when he was 
leaving China, due to a storm at sea. I wrote in Latin the words Christopher 
Borrus dictated to me, and then translated it to Persian. I hope I am forgiven 
for linguistic mistakes because my Persian language is very poor and I may 
not be able to convey his meaning. Therefore, I wrote in Italian as well, so you 
could find somebody in Persia who knows Latin languages, who would help 
you to consult the text. 8 

New Astronomy as a Missionary Tool 

Della Valle gives only rough information about Borrus in the letter. But given 
that Borrus published his missionary experiences in transmitting astronomical 
knowledge to the Vietnamese, it is not too difficult to trace his career. Christo¬ 
pher Borrus, known also as Borri or Boro, was a missionary, a mathematician, 
and an astronomer; he was born in Milan in 1583 and died in Rome in 1632. He 
became a member of the Society of Jesus in 1616. In the same year, he was sent 
from Macao with Father Marquez, S.J., as one of the first missionaries to Cochin- 
China, where he stayed until 1622. On arriving in Rome, Borrus made an effort 
to bring to print accounts of his cross-cultural and intellectual experiences in that 
Indochina outpost, as well as the discoveries in natural philosophy that he was 
able to make during his travels. 9 

In 1628, Borrus published the work Arte de navegar, in which he presented 
various methods of navigation. Based on his knowledge of astronomy he was 
able to make observations from different locations and thus contribute to cartog¬ 
raphy He wrote articles on the use of the astrolabe, the measurement of longitude 
according to the clock, the constellations of stars as reference points, and the use 
of the celestial globe. 10 In 1947, one of della Valle’s descendants, del Bufalo della 
Valle, donated to the Vatican Library a chart written and signed by Borrus. 11 It 
carried an early example of an isogonic chart, which later became a source for 
Athanasius Kircher and Edmond Halley. 12 

In 1631, a year before he died, Borrus published, in Lisbon, Collecta astro- 
nomica, a collection of essays that describes cutting-edge topics in astronomy 
from cosmological systems through explanations of comets. It also contains a 
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Figure 11. Two systems of the universe: Tycho (left) versus Copernicus (right). From 
Cristoforo Borri, Collecta astronomica (1631), IC6 B6472 631c. By permission of 
Houghton Library, Harvard University. 


thorough presentation of the Tychonic system (figure 11). Here and there we find 
resemblances between the book he lost at sea and dictated to della Valle and the 
essay on the Tychonic astronomy. 13 

Although Borrus mentions the Copernican system as being one of the two 
ancient astronomies, along with that of Ptolemy, he mentions the Galilean dis¬ 
coveries as the most modern findings in the field, and he discusses Galileos tele¬ 
scopic observations of the moon in addressing the question of “mountains” on 
the moon. 14 

Someone will [perhaps] ask whether those protruding areas on the body of 
the moon, to which we give the name “mountains,” are real mountains as on 
Earth. We will then answer together with Galileo Galilei: not only are they real 
mountains, but some of them are even higher than Earth mountains. To some, 
indeed, this will seem a difficult thing to say, and more difficult to prove; for 
who ever has flown up there to measure them? However, the proof is at hand 
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and quite obvious; for it is a particular ability of our [i.e., human] intelligence 

to get to places where the eye can never reach. 15 

We see that Borrus, although a devoted Tychonian, as expected for a Jesuit at that 
time, was still engaged with alternative astronomical theories and findings. His 
intellectual practice was not simply to introduce the Tychonic system, but also to 
introduce exotic cultures to his peers in Europe. In 1633, Borrus presented to the 
pope an account of Cochin-China and his experiences there. Apart from detailed 
descriptions of the climate, natural conditions, and politics, he noted two issues 
that are pertinent to our discussion. 

First, Borrus saw the intellectual conditions in the kingdom of Cochin-China 
as made-to-order for missionary activities. The Confucian examination system, 
he noted, had a strong hold in the intellectual culture of Indochina. For examina¬ 
tions, the locals taught “the same sciences, using the same Books and Authors: 
namely Zinfa or Confus, as the Portugals called them being an author of as sub¬ 
lime and profound learning and authority with them as Aristotle amongst us, 
and indeed more ancient.” He also acknowledged that “the ingenious invention 
of Printing was found out in China, and Cochin-China, long before Europe.” 16 
However, Borrus did not praise the Asians only for their arts. In a second treatise, 
dealing with the spiritual state of the kingdom, he related how he demonstrated 
to court astrologers and the king the superiority of European astronomy in pre¬ 
dicting more accurately the solar and lunar eclipses and planetary conjunctions: 
“Now they know what the parallax is, which is the cause they are often deceived 
by, not finding the just time by their Books and Calculations.” However, as in the 
case of the Jesuits in China, the aim of astronomical demonstrations was to pro¬ 
mote conversions to Christianity. The Chinese literati were so deeply impressed 
that “it is not to be imagined how much Reputation this demonstration gained 
us among the Learned; insomuch that even the King’s and Prince’s Mathemati¬ 
cians came to us, earnestly begging we would receive them for our scholars; and 
upon this account the Fame of the Fathers was every-where so great, that not 
only our Knowledge in Astronomy, but our Religion was extolled above their 
own.” 17 

As the letter to al-Lari would indicate, Borrus’s approach to proselytizing ap¬ 
pealed to della Valle. He wanted to use the same method not only in converting 
the Persian astronomer he met in Lar, but also, as we shall see, in getting some 
specific objects in return. 
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Zayyn al-Din al-Lari and the Perceived Persia 

In his journal De viaggi, della Valle depicted Lar as an intellectual center. The lo¬ 
cal intellectual life charmed him. This little Persian town, he wrote, was “a leisure 
place, without court life, without ambition, without the distractions of urgent 
business, free from glamour and importunity of the soldiery, [and] was almost 
entirely given over to intellectual pursuit; and so successfully that nowhere that I 
have traveled in Asia, nowhere indeed in the whole world, have I found so many 
learned men, so many distinguished scholars as at Lar.” 18 It was a local doctor who 
introduced della Valle to the circles of cultured men. He became accepted as a 
member of these circles and was entertained in peoples homes; they helped him 
secure manuscripts to take back to Europe and gave him a great deal of valuable 
information on mathematical, astronomical, hermetic, and religious matters. A 
brilliant young mathematician and astronomer named Zayyn al-Din al-Lari par¬ 
ticularly impressed della Valle, who described al-Lari as “an excellent astronomer 
and mathematician, supreme in the sciences not only in his place, but in all Persia 
and who is comparable to the best European astronomers... he [al-Lari ] wanted 
to learn Latin and to know all the astronomical charts and arithmetical figures.” 19 
Della Valle exchanged scientific objects with al-Lari, such as manuscripts and 
books about mathematics, mechanical and hermetic curiosities, and versions of 
Scripture. The two men discussed astronomical questions. It seems that della 
Valle hoped that al-Lari might accompany him to Europe, where “a man of his 
intelligence would surely exchange his Islam for the ‘true faith.’” 20 

Unfortunately, we cannot learn anything about Zayyn al-Din al-Lari’s percep¬ 
tion of the encounter, and we know of him only through della Valle. 21 Contempo¬ 
rary biographical collections do not list him, 22 and his name does not appear in 
catalogues of Islamic astronomical manuscripts. 23 Al-Lari was an obscure figure 
and, unlike most other Muslims, was being subjected to Christian conversion 
attempts, and his meeting with della Valle raises some important points. While 
Jesuits traveled to the East to trade intellectual capital for souls, 24 merchants and 
travelers such as della Valle also traveled to acquire goods. 25 And the “good” that 
al-Lari could supply was ancient manuscripts possibly containing remnants of 
pristine ancient knowledge. 

Della Valles travel in search of such knowledge was not exceptional. Other 
travelers in the Near East were on similarly motivated expeditions. Herbert 
Thomas, for instance, traveled in Persia and Goa in the 1620s, and his descrip¬ 
tion of Lar may offer additional clues about the things that attracted della Valle 
and the context in which al-Lari lived. 26 
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At first, Thomas makes the comment that Lar is indeed a city that “pleads 
antiquity” and suggests that it is “the city which Ptolemy calls Corrha.” He also 
tells us that Lar had a tradition of incorporating antique books and customs into 
Islam. He notes that “here are some proficient in Philosophy and Mathematics, 
the principle [sic] delight they take being in Astrology.” In the nearby city of Shi¬ 
raz, he found “a College wherein is read Philosophy, Astrology, Physics, Chem¬ 
istry, and the Mathematics.” 27 With Lar’s rare combination of a long intellectual 
tradition and a symbolic status as a place that incorporated ancient Chaldean 
practices, Western visitors had high expectations of encountering manuscripts 
of pristine knowledge in this city. 

Thomas refers to Babylon as the land of “Chaldea” and the location of Par¬ 
adise, indicating a certain connection between “pristine knowledge” and the 
Chaldean sciences, and his travels aimed at recapturing these. 28 Thomas and 
other travelers, such as della Valle, emphasized the correlation between objects 
of “pristine knowledge” and Chaldea, on the one hand, and Near Eastern locales, 
on the other. 


Collecting Ancient Manuscripts: 

Della Valles Biblical Mysteries Tour 

Thomas’s idyllic Lar as the site of a mix of Chaldean Persian antiquity with Is¬ 
lamic intellectual culture is what, as we shall see, partly motivated della Valles 
travels. The interest in Lar and in Zayyn al-Dln al-Larl far exceeded the urge to 
convert a Muslim to Christianity and was part of an overarching vocation. 

Pietro della Valle (figure 12), born in 1586 to a distinguished Roman family, 
was educated in the classics and gained a considerable knowledge in Greek and 
Latin literature. He was admitted to the Accademia degli umoristi, 29 which was 
founded in 1603 as an institution for young, potential officers in the Church who 
sought protection under Cardinal Francesco Barberini, nephew of Pope Urban 
VIII. After completing his education, della Valle was eager to find out more about 
the Levant. In 1611, he took part in the expedition of the Spanish fleet to Barbary 
and was present at onslaughts against several pirate strongholds in the Gulf of 
Cabes, off the African coast. The port base was Naples, where he spent time and 
eventually made his decision to travel to the Near East. 

Through the support of Schipano, della Valle embarked from Venice on 
June 8,1614, destined for Constantinople. But he was not a pilgrim, as he claimed 
in the title of De viaggi. He did not go first to the Holy Land, but to Constan¬ 
tinople, where he spent a year studying Near Eastern languages and collecting 
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Figure 12. Portrait of Pietro della Valle (1586-1652) and the title page of his travel 
journal. From De viaggi di Pietro della Valle ilpellegrino (Rome, 1650), 1416.14. 
By permission of Houghton Library, Harvard University. 


manuscripts. The next point was Egypt and then the Holy Land, where he spent 
the least time; then he visited Syria, Mesopotamia, and Persia, ending at Goa. 
He traveled with a delegation of at least five members, including servants, paint¬ 
ers, and translators, entailing substantial expenses; these expenses were covered 
by his patron, Mario Schipano, an enigmatic figure of whom we know little. 30 
Schipano corresponded with della Valle during his travels and sponsored the 
travel in exchange for scientific objects—manuscripts, recipes for magic, curiosi¬ 
ties such as mummies, local observations on celestial phenomena, and, finally, 
ur-text of the Holy Scriptures. 31 In a letter to Schipano, written in Constantinople 
and dated September 4,1615, della Valle wrote: “I do not have some of the books 
yet, but I shall have all the others that you have told me about if they are to be 
found.” 32 He also tells Schipano about the intellectual exchange with foreigners 
like himself and about the experience of purchasing manuscripts: “I will not re¬ 
frain from saying to you that to obtain the Camus [Arabic dictionary], it has 
been necessary for me to play politics with the Turks, since an impertinent fool 
of a dervish threatened the seller, and insisted at all costs it should not be given 
to my men; he was suspicious that the buyer was a Christian, and said that it was 
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wrong to give the books to Christians and their own works to giaours, as they call 
us contemptuously” Another manuscript “agent” whom della Valle employed in 
Constantinople was a Sephardic Jewish teacher, who taught him Arabic, Turkish, 
and Hebrew The teacher once brought “many Arabic books which are for sale to 
show me ...; he also brought me a book on medicine.” 33 However, della Valles 
manuscript-buying agenda began to stray from language tools and turn more 
heavily toward natural knowledge. The letter to Schipano continues: “Not one 
of these [books offered] is what you ask for, but since [the topic] is medicine, as 
we have seen with the others, I have naturally arranged for the purchase of all of 
them to be negotiated.” 34 

In Constantinople, della Valle was close to the French ambassador, Harlay 
de Cesy, and the Franciscans—men with whom he observed cultural events and 
festivals and collected manuscripts. In September 1615, just before leaving Con¬ 
stantinople after more than a year’s stay, he purchased antique manuscripts and 
medals. 35 De Cesy escorted him to the port, secured his passage on one of the 
ships sailing for Egypt, and parted company, but not before pleading to be kept 
posted about the results of della Valles search. 

In Egypt, della Valle became an antiquarian, searching for ancient knowledge. 
Near the Pyramids of Giza, he conducted an excavation and found two portrait 
mummies, wrapped them in palm leaves, and carried them with him on his trav¬ 
els to take back to Italy. 36 He stressed the failure to purchase Samaritan Holy 
Scriptures in Cairo and seems to have been particularly interested in Moses and 
the language he used; he traveled to Mount Sinai where “the Holy Scriptures was 
first written.” 37 

Della Valle’s interest in ancient manuscripts, Chaldeans, and Moses and Mount 
Sinai had particular motivations. While at first he looked for Arabic dictionaries 
and medical books, during the rest of his travels, and especially after 1616—either 
attracted to biblical sites or responding to direct instructions from Schipano— 
the search focused on other objects. Ancient versions of the Scriptures, especially 
those regarding the small religious community of Samaritans, fascinated him and 
determined his itinerary. While searching in Nablus and, later, near Damascus, 
he looked for Samaritans’ ancient Holy Scriptures. On this topic, he wrote to 
Schipano from Aleppo on May 1,1616. 

As well as the delight I took in seeing their gardens and houses ... I was in 
heaven over their richly illuminated Samaritan manuscripts, and also their syn¬ 
agogue. I was also made very happy to see in the house of one of their haham, 
or wise men, four books of the Sefer ha-Thorah [the Scroll of the Torah] of 
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the Samaritan manuscripts I had been hunting for so diligently. These were 
all very ancient books, all written in Samaritan on large sheets of vellum . . . 

To conclude, I was so successful with a little money and through the diligence 
of my Jewish interpreter, I took two of these books and I wished to give [one] 
to my friend de Cesy, the French Ambassador in Constantinople, who wanted 
this version and to whom I have already sent it. 38 

Della Valle’s excitement suggests both a need and a quest, motives that he 
shared with Schipano and de Cesy: he wanted various ancient versions of the 
Scriptures that preceded the Hebrew Bible, as well as, of course, the Vulgate and 
Septuagint. Furthermore, he launched a critique of the Vatican institutions’ pol¬ 
icy that restricted access to collections of books in the Vatican Library and forced 
scholars to turn elsewhere. 

I am sure that no [ancient Scriptures manuscript] like these can be found in 
Italy, not even in the Vatican library. Some have advised me to give it to the 
Vatican library, as something rare; but rather because it is rare, I have resolved 
(and think perhaps it better) to keep it by me while I live; not least because, in 
the Vatican library, to which few people have access, among such a multitude 
of books it would probably be buried and scarcely known, whereas in my hands 
it will be continuously exhibited, to the public benefit of every person of talent 
wishing to make use of it, and to study it. I intend this to be so with all the curi¬ 
ous things I have found and acquitted through my labors. 39 

But della Valle was not traveling and collecting items simply for a prospective 
cabinet of curiosities, which he intended to build on his return to Rome. His 
interests extended from objects of natural philosophy and alchemy to ancient 
biblical texts and ancient personas and their tombs. One figure that occupied his 
mind, apart from Moses, was Job. In visiting Hums (Homs), in northern Syria, 
della Valle looked for Job’s tomb. On May 30,1616, he wrote: “I was told that the 
local Christians venerate, I do not know whether in Homs or Hamath, a certain 
memorial of Job, and they hold to the opinion that he lived in those parts. I did 
not see it, as I had not been told in time. I also suspended judgment as to the 
truth of this because I suspected the town was a little too far north to have been 
Job’s own native place.” 40 

The Greek philosopher Pythagoras was another figure of particular interest 
to della Valle and a further motivation for his travels (figure 13). In India, for 
instance, an old Brahman showed him a translation of the works of Pythagoras, 
whom he alleged to be one and the same as Brahma. 41 Della Valle was interested 




in Pythagoras not only as a Greek philosopher, but as a role-model philosopher 
who traveled in the Near East and collected pieces of ancient wisdom from He¬ 
brews, Chaldeans, and Indians. Moreover, sympathizers with Copernican cos¬ 
mology in the early seventeenth century were referred to as “Pythagoreans,” and 
Pythagoras and his sources came to be identified as a historical fount. 


The Non-Tychonic Assertions in della Valles Letter to al-Lari 

Della Valle, then, was a polymath, devoted to collecting manuscripts of natural 
philosophy and the Bible, exploring biblical tombs, and making casual obser¬ 
vations in astronomy. His preexisting interests in these fields may have set the 
context for the letter to al-Lari. With this in mind, we return to della Valle’s intro¬ 
duction in the letter. In nonfluent Persian, della Valle tells al-Lari about the new 
European discoveries in the field of astronomy. 


Figure 13. The Pythagorean itinerary of Pietro della Valle, as illustrated in his 
journal. From De viaggi di Pietro della Valle ilpellegrino (Rome, 1650), T4. 

By permission of Houghton Library, Harvard University. 
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In Europe some people have been writing about the “long eye” [cheshmak de- 
raz \, the object that can see far away [i.e., the telescope]. People have written 
[about] how to produce it and all of its secrets and benefits. And they have 
written about the beaming objects [satellites of Jupiter] in the sky, which are 
very far away from us. Especially the two big ones that were seen five to six 
years ago. There have also been various other books in the field of astronomy. 
And when I go back to my own country, with the will of God I will send them 
all to Mullana [i.e., to al-Lari ], including the book of Tycho Brahe and also 
the astronomer of the Emperor Rudolf II, Kepler, who is the most famous as¬ 
tronomer these days. At the end of his life he wrote a book that is very valuable 
and that made him very famous. In his work he presented the structure of the 
universe in a different way than people before him. 42 

Some details are noteworthy here. Della Valle mentions the cutting edge of the 
field of astronomy, including mention of a Copernican such as Kepler. Moreover, 
while blurring the profound disagreements between the Copernicans and Tycho 
and the Jesuits, he brings up the findings of Galileo and the telescope. Yet he 
mentions neither Copernicus nor Galileo by name. Later in the introduction, 
della Valle implies that their works are inconsistent with the work he translated 
from Borrus: “However, nowadays I have heard about the many up-to-date and 
better things in astronomy in Europe since I wrote this piece. And these new 
works are against Tychos system. I want you to know some of the sentences that 
make sense. I wish to serve you, and [that] you would at least know this system. 
In order to facilitate your understanding, I also put a diagram of Tychos system, 
which shows that earth is the center of all the stars” (figure 14). 43 

Della Valles letter, then, avoids mentioning Copernicus and Galileo explicitly 
In De viaggi we find no trace of the names Copernicus, Galileo, and Kepler, and 
no indication that della Valle transmitted information about Galilean and Kep- 
lerian discoveries to any locals. However, he made an implicit contrast between the 
Copernican astronomy and his rendition of Borruss words. Recall that Borrus’s 
Collecta astronomica engaged with cosmological controversy and apparently as a 
hidden agenda, della Valle as a translator took the liberty of “self-censoring” Bor¬ 
rus and omitting the names of Copernicus and Galileo. Thus, not only was della 
Valle familiar with the new and quickly rising astronomy but, more important 
for our further reading of the letter, he was aware of the persecutions that Co¬ 
pernicans experienced in Europe, and especially the 1616 trial of Galileo and the 
inclusion of Copernicus’s De revolutionibus in the index of prohibited books. 
Della Valle was writing the letter hundreds of miles away from Europe, but the 
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Figure 14. Della Valle’s diagram of the Tychonic universe, in Italian and Persian. 
From Pietro della Valle, “Letter to Zayyn al-Din al-Lari,” Persian Collection, MS 9, 
Vatican Library. 


fear of the Inquisition echoed in the Portuguese colony. The Inquisition in Goa 
had a local and particular agenda in persecuting local converts who kept their 
Hindu practices and beliefs or to protect them from Protestant propaganda; how¬ 
ever, it still remained an extension of the European Inquisitions. In 1606, the fifth 
Concilio Provincial passed the following resolution: 

This Sacred Council directs, under pain of excommunication latae sententiae , 
all the captains of the fleet, soldiers and Christians of any rank or condition 
residing in this state, if they come into possession of any book brought from 
Dutch or English ships, or those of any other foreign nation, navigating in these 
parts, and in whatever language the book may have been written, not to read 
or give it to others ... even though the titles may appear pious and devout, for 
the very reason that, as is the way of heretics, under such titles a lot of false and 
pernicious doctrines are contained against the truth and the purity of the Holy 
Catholic Faith. 44 
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In Goa, apparently, della Valle had every reason to be cautious and to conceal his 
sympathy toward the Galilean findings that shook the Tychonic system. How¬ 
ever, it is not only his knowledge of and sympathy toward Galileo that he had to 
conceal, but also his social associations and intellectual vocation. 

Della Valle’s Hebraist Take 

Even though della Valle’s letter to al-Lari was a translation of Borrus’s work on 
Tycho, the introduction, as described above, mentioned other astronomical find¬ 
ings and implied that they were incompatible with the Tychonic system. More¬ 
over, at the end of the letter, the author breaks off from the translation and adds 
a crucial clue: “This is the abstract of the book of Christopher Borrus, which I 
translate. It has made me content, and also I agree with it. But, certain verses of 
Job the prophet raise a little doubt. The Book of Job was translated to Latin and 
was in the hands of observant believers, but the real Book of Job the prophet is in 
the language of Hebrew and Chaldean.” 45 

As an aside, we see that della Valle shows familiarity with contemporary theo¬ 
logical matters surrounding the debates over the Copernican system. One of the 
first works to reconcile the Holy Scriptures and Pythagorean cosmology was by 
the Hebraist Diego de Zuniga, In Job commentaria, an exegesis on the Book of 
Job. In the commentary on Job 9:6, which discusses the omnipotence of God, 
de Zuniga takes the liberty of engaging with contemporary astronomical theory. 
The verse mentions that God “shaketh the earth out of her place, and the pillars 
thereof tremble” (qui commovet terram de loco suo, et columnae eius concutiun- 
tur ), 46 and for de Zuniga, it was a scriptural clue to the truthfulness of the Co¬ 
pernican theory. De Zuniga writes: “for those to whom this particular passage 
seems difficult, it might be illustrated by the Pythagorean doctrine imagining 
the earth to move by its own nature; by no other means can we explain the mo¬ 
tion of the planets so greatly differing in speed and slowness ... In our time, 
Copernicus announced a motion of the planets in accordance with this ancient 
opinion.” 47 

Della Valle’s comment may have been echoing sympathizers of the Coper¬ 
nican cosmology who used de Zuniga’s work. The statement about the ur-text 
of the Book of Job turns the Scriptures into a judge in the Copernican-Tychonic 
controversy. It acts as a crucial piece of the puzzle that shifts our investigation 
from Goa back to Europe. 
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A Larger Picture: Hebraists and Hermeneutic Struggles 

Robert Westman suggests that de Zunigas commentary belonged to an intel¬ 
lectual tradition evident in the liberal Hebraist circles of Salamanca. The com¬ 
mentary resulted from contemporary Catholic trends to reform the Vulgate by 
comparing it with the more ancient Greek, Hebrew, and Chaldean versions. 48 
Moreover, in addition to the return to ancient versions of the Bible, new com¬ 
mentaries such as de Zunigas, which addressed the matter of a changing cosmol¬ 
ogy, also incorporated a hermeneutic device: the “principle of accommodation.” 49 
A wider interpretation suggests that the Scriptures were written in a mundane 
human language so as to simplify complex concepts and gradually transform 
pagans into monotheists. However, the two trends in scriptural commentary 
seem askew. On the one hand, those who used the “principle of accommoda¬ 
tion” believed that the “secrets of nature” were embedded, albeit obscurely, in the 
Scriptures. For them, scriptural text was fixed, so they had to decode its implicit 
messages to make it less obscure. On the other hand, those who looked for bibli¬ 
cal texts other than, and prior to, the Vulgate believed that the translation pro¬ 
cesses had corrupted some of the secrets of nature and that the “original” texts of 
the Scriptures explicitly mentioned these secrets. 

Thus, contemporary thinkers used both types of hermeneutics as strategies 
and tools in their struggle to reconcile theology and Scripture with the new find¬ 
ings and theories in cosmology. However, the trend of consulting ancient ver¬ 
sions of the Bible faced an obstacle when the Council of Trent resolved that the 
Vulgate was the only recognized version for the Catholic Church. 

Della Valles arguments regarding the Scriptures have yielded traces of a con¬ 
temporary hermeneutic debate. To give a sense of place to that debate, we turn to 
Italy, which was in a favorable position to become a center of the new movement 
in Hebraist studies. The elements particular to Hebraist learning were present: 
an Arabic-Spanish Jewry, a developing and spreading craft of Hebrew printing, 
and an interest among Christian scholars in the Cabala. Christian scholars of 
Hebrew in the sixteenth century quickly directed their linguistic skills toward 
biblical critique. 

In Genoa, in 1516, the Christian Hebraist Agostino Giustiniani (1470-1536), 
Bishop of Nebbia, published the Psalterium polyglottum, containing the Hebrew, 
Greek, Chaldean, Arabic, and Latin texts of Psalms, together with Latin com¬ 
mentaries. 50 Santes Pagninus, another Italian Hebraist, made a new Latin trans¬ 
lation of both the Old and the New Testaments that found rapid acclaim among 
scholars. The Council of Trent tried to stop this trend, declaring that the only 
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acceptable biblical text was the Vulgate. However, it could not stop the printing 
of the London Polyglot (1647), which used Santes Pagninus’s new translation as 
the Latin text. 51 Publications of other commentaries, however, challenged the at¬ 
tempts to continue the liberal Hebraist trend—for example, the Jesuit Francois 
Vavasseur’s Iobus: Carmen Heroicum aimed to correct the damage done by de 
Zuniga, by relying solely on the Vulgate. 52 

The Radical-Liberal Hebraist Take: 

The Search for the Lost Book of fob 

Victor Navarro Brotons supplies ample evidence for the way in which the lib¬ 
eral Hebraist de Zuniga defended his commentary on the Book of Job from al¬ 
legations that it was heretical—because he had consulted both other versions of 
the Bible and natural philosophy. “With arduous labor and great diligence,” de 
Zuniga writes, “I have devoted myself to the study of letters, having learned Latin, 
Greek, Hebrew, Chaldean and Italian well enough. I have tackled all the arts and 
sciences ... I have read all of the sacred books at least twelve times, in their 
original languages: Hebrew, Chaldean, and Greek, using the best guides, with the 
result that the sacred books are so familiar to me that that there is no passage, 
whether written in Hebrew, Chaldean or Greek, that I cannot explain at sight, in 
such a way that my explanation cannot be criticized by any learned man.” 53 

Apparently, de Zuniga, who was the first to make the connection between the 
Book of Job and Copernican cosmology, was the source for della Valle’s remark 
about Job in his letter to al-Larl. 54 Della Valle not only repeats arguments made 
by de Zuniga, that he needs to consult the Book of Job in other languages, but 
actually takes the arguments one step further. Della Valle writes: “One should 
look for the original Book of Job in the original language. Therefore one should 
look for the saying of Job in the original language and what power of benefit his 
saying has. So if one would look at the original piece that is the statement of Job 
himself, that is good! But if it is the statement of God to Job then it is a com¬ 
mand of God and we cannot say anything against it.” 55 Della Valle adds here a 
new hermeneutic argument regarding textual voice. Commentaries on the Book 
of Job traditionally divided the work into three different speakers: God, Job, 
and Job’s fellows. 56 For della Valle, if the verse was a statement of Job, it would 
still not entirely shake the Tychonic cosmology. But if it was God’s command, 
there would be no choice but to accept the possibility of the earth in motion. 
Moreover, della Valle’s letter repeatedly asserts the need to find the Book of Job 
in its “original” language. 
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... we do not have the Book of Job in Hebrew and Chaldean that could point 
out the cosmological truth. With God’s will these original texts would some¬ 
day resurface from the treasury in the basement of the Vatican ... for the time 
being we could avoid relying on a sole source like the Vulgate [by] consulting 
commentaries on the Book of Job in Hebrew and Chaldean. 57 

Some items here are worthy of attention. Della Valle emphasizes that lacking 
the original Book of Job, we should rely on the commentaries of Hebraists such 
as de Zuniga, who can fill the gap through their skills in Chaldean and Hebrew. 
More striking, della Valle asserts that the original Book of Job in Chaldean and 
Hebrew could actually be found in the Near East. 58 Thus, the type of treatment 
della Valle meant to give to the Book of Job accorded neither with the “principle 
of accommodation” nor with Hebraist tradition. It was a new concept: that the 
explicit secrets of nature and Pythagoreanism could be found in lost scriptures, 
outside Rome, in the ancient Near East. 

Della Valle went a step further: he disregarded the Latin, Greek, and rabbinical 
Hebrew texts of the Bible. Thus, the Book of Job, for its language and myths, was 
considered an early book of the Bible, and della Valles search for the “original” 
text of the Book of Job was actually a search for pre-Second Temple scriptures, 
which could be found among Samaritan communities, in the Chaldean language, 
and in the Chaldean Nestorian church. 

It was not della Valle who invented the argument about lost originals. Avra- 
ham Ibn-‘Ezra (1092-1167), an astronomer and exegesis writer, stated in his com¬ 
mentary on the Book of Job that, with regard to its difficult language, “it seems 
probable to me that it is a translated book and that this is why, like all translated 
books, it is difficult to interpret.” 59 Ibn-‘Ezras commentaries were readily avail¬ 
able to early sixteenth-century Christian exegetes, in both Hebrew and Latin. 60 

De Zuniga, and consequently della Valle, saw the widely available versions of 
the Book of Job as imperfect translations of the original book written in Chal¬ 
dean in a very early phase of the writing of the Bible. Moreover, according to 
later tradition, the Book of Job captured Mesopotamian myths that prevailed 
in the Chaldean kingdom in the eighth century BC, a time that paralleled the 
period of the First Temple. 61 Della Valle wanted to find the Book of Job in the 
Chaldean language, as he requested of al-Larl: “If you find an educated Jew in 
Lar ask him about the word in the Book of Job the prophet. However, the Jews 
nowadays go in the wrong religious way. But, [I ask you to ask the Jews] because 
the books of antiquity, meaning the books of the saying of God, which were 
written before Jesus, among them the Book of Job, all [are] written in Hebrew 
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and Chaldean. And the Jews who have the book of the religion are correct in 
believing their books.” 62 

Della Valle mostly traveled in the areas of Mesopotamia, where the ancient 
Chaldean-Babylonian kingdom was located, so why did he go south all the way 
to Goa? The west coast of India was home to several flourishing Chaldean- 
Christian communities, which the clergy of Goa tried to incorporate through 
Latinization; the Jesuits followed a similar, if more moderate, policy. 63 Thus, della 
Valle’s search for the Chaldean-Hebrew original of the Book of Job most probably 
did not begin or end with requesting al-Lari to ask among the Jews of Lar. His 
fascination with the Samaritans, who were remnants of the Israelites’ exile to 
Chaldean Babylon (though they did not preach the Book of Job), and with the 
Nestorians (one of whom he married) and the Mesopotamian and Persian Jews, 
as well as his continuing travel along the west coast of India—all indicate that a 
primary motive was the search for ancient books in general and the Chaldean- 
Hebrew “original” Book of Job in particular. Della Valle treats the Book of Job as 
a source through which he could find out the “true” cosmological system. 

Once again we face those divergent texts —De viaggi and the letter to al-Lari. 
We have no direct evidence in De viaggi of a motive for a Chaldean search, be¬ 
cause the issue at stake was highly sensitive and under the scrutiny of the Inquisi¬ 
tion. As mentioned above, della Valle took the liberty of discussing in the letter 
issues of textual origins, though cautiously and in a non-European language. The 
letter’s format, language, and destination mark the political and literary boundar¬ 
ies of the European intellectual market. 

The Neapolitan Reconciliation: A Source of della Valle’s Quest 

Della Valle’s search for the ur-text of the Book of Job was not a solitary endeavor. 
His sponsor, the Neapolitan physician and natural philosopher Mario Schipano, 
provided him with an intellectual frame of reference anchored in Neapolitan in¬ 
tellectual culture. Schipano’s intellectual pursuits may thus become clear in the 
Neapolitan reactions to the Galilean affair of 1616. 64 In the inquisitorial decree of 
1616, we find the connection to Naples. 

This Holy Congregation has also learned about the spreading and acceptance by 
many of the false Pythagorean doctrine, altogether contrary to the Holy Scripture, 
that the earth moves and the sun is motionless, which is also taught by Nich- 
olaus Copernicus’s On the Revolutions of the Heavenly Spheres and by Diego de 
Zuniga’s On Job. This may be seen from a certain letter published by a certain 
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Carmelite Father, whose title is Letter of the Reverend Father Paolo Foscarini, 
on the Pythagorean and Copernican Opinion of the Earth’s Motion and Sun’s Rest 
and on the New Pythagorean World System (Naples: Lazzaro Scoriggio, 1615), in 
which the said Father tries to show that the above-mentioned doctrine of the 
sun’s rest at the center of the world and the earth’s motion is consonant with the 
truth and does not contradict Holy Scripture. 65 

The treatise mentioned in the decree, in which Foscarini was eager to recon¬ 
cile the Holy Scriptures with the Copernican system, was written and printed in 
Naples—and was the last straw that led to the inclusion of Copernicus in the in¬ 
dex of prohibited books. However, Foscarini’s textual analysis of Scripture argued 
differently from de Zuniga’s. While the Spanish Hebraist looked for different ver¬ 
sions of the verses of the Book of Job, Foscarini extensively used the “principle of 
accommodation” and exclusively relied on the Vulgate. Foscarini complained that 
“we are not to have so high a respect for the Antiens [Ancients], that whatever 
they assert should be taken upon trust, and that Faith should be given to their 
saying, as if they were Oracles and Truths sent down from Heavens.” 66 Although 
some of Foscarini’s arguments echoed at Goa, della Valle and his sponsors took a 
different direction from Foscarini and the “principle of accommodation.” 

Foscarini’s treatise was written in Naples in 1614 and published in 1615, when 
Schipano sent della Valle to the East. Thus, for Schipano, as for della Valle, Fos¬ 
carini was apparently a source of the idea that Scripture and the Copernican sys¬ 
tem could be reconciled. However, as the Church rejected Foscarini’s treatise and 
issued the inquisitorial decree of 1616, Galileans who still wished to reconcile the 
Pythagorean system with Scripture looked to other strategies, such as the search 
for the “original” Book of Job in the Chaldean language. 

The connection to Naples requires explanation. In fact, debates in Naples were 
not a matter of wide interest, but took place among exclusive circles of highly 
motivated scholars. Beyond mere philosophical connections, della Valle was af¬ 
filiated with a cluster of Neapolitan scholars, followers of Pythagoras, scriptural 
commentators, and travelers to the Levant. 

Neapolitan Hermeneutics and Secrets: The Pythagorean-Hebraist Agenda 

The correlation of Hebraism and natural philosophy went beyond biblical mat¬ 
ters of legitimacy. 67 It represented a well-rounded perception that Pythagorean 
and hermetic philosophies synthesized ancient Hebrew, Chaldean, Egyptian, 
Persian, and Hindu knowledge of nature. Renaissance men saw Pythagoras as 
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living in a period of rather easy cultural exchange: he traveled to Egypt to study 
the virtues of numbers and geometry, and then to Babylon, where the Chaldeans 
taught him the course of the planets. Pythagoras then wandered in Persia and 
India, and then back to Calabria. Early modern scholars perceived his itinerary 
as potentially recovering a synthesis of ancient wisdom. 

Other Hebraists and cabalists followed the same line of thinking and identi¬ 
fied ancient Jewish wisdom as the source for Pythagoras. Johannes Reuchlin, a 
prominent sixteenth-century Hebraist, stressed that all great ancient wisdoms 
came from a Jewish spring. He argued, for instance, that Pythagoreanism was 
entirely based on Jewish number codes, which were in turn predicated on a most 
exciting use of Hebrew. 68 

Such a connection between ancient Near Eastern wisdom and Pythagorean 
heliocentric cosmology was made in Naples, the intellectual anchor for della 
Valle’s travels. The letter to al-Larl shows an engagement with Neapolitan inter¬ 
ests, particularly with a cluster of Galileo sympathizers. Given that Foscarini’s 
work was the most renowned defense of Galileo, one might think it a suitable 
source and an instigation for della Valle’s travel. However, on the basis of the 
hermeneutic nuances and the lack of evidence for any mutual personal connec¬ 
tions, Foscarini does not seem to be the source. 69 Nevertheless, Foscarini’s central 
role in the “Galilean affair” of 1616 acted as “a foam above the stormy intellectual 
water” of 1610s Naples. We now dive into that water. 

The “Galilean affair’” started with Galileo’s Letters on Sunspots (1613), in which 
he brought up the matter of the Copernican system and for the first time en¬ 
dorsed it unequivocally in print, predicting that it would soon be universally 
adopted. Soon thereafter, opposing camps of theologians, mathematicians, and 
philosophers within the Church struggled over the question of Copernican cos¬ 
mology. In 1615, Galileo wrote his Letter to the Grand Duchess Christina, in which 
he argued that the Holy Scriptures should not be a source for natural philos¬ 
ophy. In the years 1613-16, discussions over the compatibility of the Copernican 
system with the Holy Scriptures arose but were not yet necessarily connected 
to Galileo’s letter, which was not widely circulated. The locus of the proponents 
of the compatibility of the Scriptures with Pythagorean cosmology was Naples, 
where theologians and natural philosophers engendered a strong feeling for the 
Galilean camp. By the beginning of February 1616, Galileo seems to have felt 
the need to visit the Neapolitan center and, most probably, to see Foscarini and 
others; he wrote a letter to secure permission from the Grand Duke for a visit 
to Naples. However, the intra-Church debate over the Copernican system had 
ended with the consulars of the Congregation of the Index deciding to condemn 
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Pythagorean cosmologies and three Copernican works in the index. Galileo then 
became aware of the threat that a spontaneous visit to Naples would pose to 
the Church. He had to withdraw the plan to visit, “because of the bad weather 
and roads.” 70 And indeed, Naples turned out to be a dangerous locale for Galileo 
sympathizers. 

Foscarini died before he could be prosecuted, and his publisher had to run for 
his life. From here onward, others hid their engagement with Pythagoreanism. 
However, Foscarini was but one theological defender of Galileo who stressed a 
reconciliation of Pythagorean cosmology with the Scriptures through the “prin¬ 
ciple of accommodation.” Others in Naples worked on the relationship between 
the ancient Scriptures and Pythagoreanism—not just the connection to Jewish 
wisdom, but the historical belief that Pythagoras had contributed to the chain of 
transmission of the revelation. One of these thinkers was Tommaso Campanella, 
from Calabria, the home of Pythagoras. He was educated in Naples, where he was 
associated with Giambattista della Porta and other advocates of magic. For politi¬ 
cal conspiracy against the Spanish rule, he was charged and imprisoned by the 
Inquisition. In prison he wrote a defense of Galileo, Apologiae pro Galileo, written 
as early as 1616 but not printed until 1622 (figure 15), in which he cited sources 
claiming that Pythagoras was Jewish. 71 Campanella argued that when God re¬ 
vealed the moral laws to Moses, he also revealed the secrets of nature, which 
were transmitted in extra-scriptural traditions such as the Cabala. Campanella 
gives some detail concerning the chain of transmission: “Galileos theory of the 
motion of the earth, of a central Sun, and of the systems of stars with waters and 
earthly elements is indeed an ancient conception. It comes from the mouth of 
Moses himself, and then Pythagoras,” who promulgated it to the Gentiles. 72 Rely¬ 
ing on Pico della Mirandola, Campanella stressed that Aristotle, and as a result 
Thomism, deliberately broke from the ancient revelation and distorted human 
understanding of the universe. Thus, in presenting Aristotelianism as distanced 
from the true revelation and in recapturing the sources of Galileo and Pythago¬ 
ras, Campanella suggested that the theory of heliocentrism corresponds to the 
revelation of Moses on Mount Sinai. 

Campanellas hermeneutic approach was different from Foscarini’s and de Zu¬ 
nigas. In using the principle of accommodation, Foscarini could manipulate the 
interpretation of the fixed text in the Vulgate. De Zuniga used the same principle 
of accommodation, but preferred to consult other sources, not just the fixed text 
of the Vulgate. Campanella, however, presented something completely new: all 
versions of the Bible are only corrupted derivatives of lost ur-text. Thus, given 
that the Church argued for the incompatibility of the current versions of the 
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Figure 15. Portrait of Tommaso Campanella (1568-1639) by Nicolas de Larmessin, 
ca. 1650-60, and frontispiece of Apologia pro Galileo, published in Frankfurt 
in 1622. Nicolas de Larmessin II was a member of a family of printmakers and 
booksellers. The family had its own publishing house in Paris, designing and 
printing books, prints, calendars, and other popular works on paper. Campanella 
moved to Paris in 1634 and stimulated great intellectual and cultural interest, which 
still vibrated a decade after his death when de Larmessin made his portrait. Left, 
from Les avgvstes representations de tovs les roys de France depvis Pharamond ivsqv’a 
LovysXIIII.. . (Paris: Bertrand, 1679). Right, from Campanella, Apologia pro 
Galileo, IC6.C1513.620d; by permission of Houghton Library, Harvard University. 


Scriptures with Pythagoreanism, Campanella creatively argued that the revela¬ 
tion of Moses was incompatible with the current versions of the Scriptures. And 
therefore the search for pristine scriptural knowledge might lead to a reconstruc¬ 
tion of the “revealed” secrets of nature, a process that Copernicus and Galileo had 
started by exploring the “book of nature.” 

For Campanella, it was something of a logical next step to locate pristine 
scriptural knowledge—the secrets of nature—so as to corroborate Copernicus 
and Galileo. He marshaled evidence to argue, at the end of Apologia, that the an¬ 
cient Pythagoreans of his native Calabria derived their heliocentrism from Jewish 
sources. Moreover, Campanella stressed that even if Pythagoras was not Jewish, 
one could still retrieve evidence of the “true history” of the connection between 
the revelation of Moses and Pythagorean cosmology through the writings of 
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“Egyptian priests and of the Jews in Judea bordering upon Syria and Egypt. From 
them we hear both the Law and the philosophy of waters, mountains, and earths 
in heaven, of mountains in the Moon and similar things.” 73 Consequently, della 
Valle’s search for Samaritan and other writings in Egypt, Syria, and the Holy Land 
resonated with Campanella’s arguments in favor of heliocentrism, Copernican 
cosmology, and eventually Galileo. 

Campanella’s interest in the Near East and the Ottomans went beyond merely 
locating pristine knowledge. It included the politics of apocalypse. Campanella 
was imprisoned in Naples in 1599 on the grounds of conspiracy against the Span¬ 
ish government. The details of the conspiracy are striking. In June 1599, an Otto¬ 
man fleet commanded by Murat Reis was anchored near Reggio Calabria. Murat 
Reis was actually an Italian, originally Scipione Cicala, captured as a boy and 
recruited to the devshirme, the Ottoman institute for training captive boys as 
bureaucrats and soldiers. The now successful Murat Reis had berthed at Reggio 
Calabria merely to see his mother in Messina. But Campanella and his partners 
urged Murat Reis to invade Calabria so as to intensify the apocalyptic process, 
which, they hoped, would cause the pope to flee to a utopian retreat called civitas 
soils, the “City of the Sun.” 74 

Thus, the intellectual inclinations of Tommaso Campanella, a Neapolitan eso¬ 
teric theologian, and his interests in the Near East, resonated conceptually with 
della Valle’s quest. However, for della Valle, Campanella was not only an intel¬ 
lectual source but also the engine for his travel. 

Building a Galileo-Campanella-Schipano Connection 

Scholars have discussed the fine threads and personal links that connected the 
Galilean affair to the Near East. Mario Biagioli mentions that Galileo’s patron, 
Sagredo, was sent to the Levant in 1608 as the Venetian ambassador. He served 
for three years in Aleppo, during which time he corresponded with Galileo, ask¬ 
ing him to send articles to be used in gift exchanges. Sagredo was conducting 
astronomical observations and was in contact with local Muslim scholars; he 
also corresponded with Jesuits in the Far East. 75 Thus, the arrival of della Valle at 
Aleppo six years after Sagredo’s diplomatic mission had ended was not in itself an 
unusual itinerary for a Galilean. However, della Valle’s agenda was different. 

The specific motives mirrored the personal connections between Galileo, 
Schipano, and Campanella. Schipano has an elusive identity. He is virtually non¬ 
existent in the documentation concerning the Galilean affair. Accounts of the 
history of medicine and scholarship in Naples provide no information on him . 76 
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But despite the dearth of evidence surrounding Schipano, we do have a sample 
of his handwriting in a manuscript in the Lincei Archive. The guest book of the 
Lincei Society lists the society’s candidates who visited its center in Rome. Each 
candidate wrote a short sentence, in the way of a vita. Schipano’s item reads: “di 
Napoli, medico philosuphus non arabicae linguae ignarus.” 77 Schipano visited 
there sometime in 1618, after being nominated to the society by Fabio Colona. 
However, for a mundane reason, Schipano was not admitted to the society: Fed¬ 
erico Cesi, who was in charge of the admission process, was sick at the time and 
could not interview the prospective fellow. 

Schipano worked as an informal member of the Fincei circles in Naples. 
When Federico Cesi and Fabio Colonna became interested in opening a branch 
of the Fincei Society in Naples, they consulted local intellectuals, one of whom 
was Schipano . 78 The Fincei, by and large, expressed support of Galileo and espe¬ 
cially backed his right to intellectual freedom. Even on the sidelines of the Fin¬ 
cei, Schipano was familiar with Galileo and closely followed the political storm. 
Galileo and Schipano were indirectly connected. Fabio Colonna, a leading bota¬ 
nist, was an active member of the Fincei Society. He tightened relations with 
Schipano, with whom he mainly discussed botany and judicial astrology in their 
uses for medicine. Moreover, as a leading member of the society, he eventually 
established a long-distance relationship with Galileo as part of a formal academic 
correspondence on various disciplines and on matters concerning Galileo’s re¬ 
search methods . 79 

Colonna was a conspicuous student of astronomy among the members of the 
Neapolitan Fincei Society. He cultivated the study of Galilean discoveries to such 
an extent that they became renowned in Naples . 80 His interests went in other 
directions as well—natural philosophy, alchemy, and astrology. He was excited 
about the telescope, which stimulated him to produce a microscope for his exper¬ 
imental research in botany . 81 Colonna, ostensibly, was an intermediary between 
Galileo and Schipano. 

We also learn of the secretive nature of Neapolitan Pythagorean societies. 
Schipano was well-grounded in various realms of natural philosophy, but with a 
Pythagorean twist. He was mentioned as a magus, astronomer, astrologer, phy¬ 
sician, pharmacist, botanist, and natural historian. He led a Pythagorean circle 
of natural history and botany, which looked up to Galileo’s scientific persona. 
Having witnessed the persecution of its idol, the circle became a relatively secret 
order: followers refrained from conducting public gatherings and making state¬ 
ments, preferring intimate intellectual exchanges. Moreover, the botanical Lincei 
circle of Schipano was secretive not only in conduct but also in the sense of hav- 
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ing great interest in the secrets of nature. 82 Various travelers were sent as mes¬ 
sengers on behalf of secretive Neapolitan academies to discover natural secrets 
or books on the secrets of nature. 83 

Widening our perspective on Naples a bit further, we find that the secrecy of 
Schipano and della Valle was not just a result of debates over the secrets of nature 
or even the caution required to avoid persecution by the Spanish. It was also a 
reaction to attempts to institutionalize Neapolitan intellectual culture and bring 
it under the firm structure and dogma of a newly reformed university. Pietro 
Giannone’s contemporary account of Naples tells us that in the early seventeenth 
century, the government of Count Don Pedro Fernandez de Castro invested in 
new buildings, and in 1616 the university was reopened with a new curriculum 
and regulations modeled on those of the University of Salamanca. The count 
provided the university with a copious library and prescribed the methods of 
collecting, cataloguing, and preserving the books. However, Giannone also men¬ 
tions that some central figures refrained from formal university participation 
and, “leaving the beaten path, went the right way to work, and at length gave 
light to posterity to follow their footsteps ... [among them] Mario Schipani, an 
able physician, and an intimate friend of the great virtuoso and traveler, Pietro 
della Valle.” 84 Schipano and some others, as Giannone notes, chose to create an 
alternative circle with its own book collection, to which della Valle’s travels and 
purchases contributed. 

A more personal connection tightened the relationship between Schipano 
and Tommaso Campanella. As noted earlier, Campanella wrote the apologia on 
Galileo during the years 1614-16 as a prisoner of the Inquisition in Naples. He 
consulted a great number of books, which were brought to his cell by Neapolitan 
friends, 85 among whom were Fabio Colonna and Mario Schipano. 

Luigi Amabile’s voluminous accounts of Campanella mention that Schipano’s 
connection to Campanella went back to Tommaso Campanella’s uncle, Giulio 
Campanella, who, like Schipano, was a teacher outside the university institu¬ 
tion. 86 Elsewhere, Amabile mentions the friendship between Campanella and 
Schipano as based partly on their interest in creating an astrological-medical 
horoscope of Galileo. Accordingly, Campanella wrote to Galileo in early 1614 
asking for his medical history so as to compose a medical horoscope. Galileo 
rejected the offer. Later that year, Amabile tells us, Fabio Colonna and Mario 
Schipano engaged in the same practice concerning Federico Cesi’s deceased son; 
Cesi seemingly believed in medical astrology. By looking closely at the son’s med¬ 
ical history, Schipano and Colonna deduced cosmological causes for the tragic 
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death. Consequently, Campanella wrote once again to Galileo, but now using the 
story of Schipano and Cesi to convince him to send his medical history . 87 

In the end, Giovanni Bellori, who wrote della Valle’s Vita, supplies us with 
decisive evidence that della Valle was a follower of Campanella. He writes that on 
della Valle’s return to Rome, the Romana Accademia degli umoristi held a recep¬ 
tion to honor him as one of its most successful alumni. Later, della Valle opened 
a small academy at his home, a circle of literati who studied the theology of Cam¬ 
panella. 88 This small academy also included a kind of cabinet of curiosities, where 
della Valle displayed the many objects he had collected in the Near East. 

In tracing the social and intellectual threads of Pietro della Valle’s travel 
from Goa back to Naples, we discover his personal connections with actual 
men—contacts made through friendships and common agendas, not just by 
subscribing to their ideas. Moreover, the cluster of Galileans in Naples was more 
than an intellectual source; it included the patrons for whom della Valle labored 
on his travels to collect ancient manuscripts of Holy Scriptures, medicine, and 
natural philosophy. 

During the 1610s, Mario Schipano, a Neapolitan natural philosopher and 
historian and a senior member in secretive Pythagorean circles, was involved 
with the Lincei Society and the Galilean affair. The question of the compatibil¬ 
ity of heliocentrism with the Holy Scriptures preoccupied these circles. In the 
Neapolitan context, the Galilean affair involved Galileo, Foscarini, della Porta, 
Colonna, Campanella, and Schipano, acting in a personal network. In 1614-15, 
at the peak of the intra-Church struggle over Copernican cosmology, Schipano 
was in close touch with Tommaso Campanella, who wrote in prison an excep¬ 
tional apologia on Pythagoras, Copernicus, and Galileo, arguing for the existence 
of Jewish sources of Pythagorean heliocentrism in the Holy Land. At the same 
time, Schipano sent Pietro della Valle, a young, educated Italian who had some 
experience with the Islamic world, to the Levant to collect manuscripts in Ara¬ 
bic, natural history, and ancient Holy Scriptures. After the first trial of Galileo 
(1616) and inclusion of the Hebraist de Zuniga, Copernicus, and Foscarini in 
the Church’s index of prohibited books, as well as rejection of the de Zuniga- 
Foscarini compromise between the Copernican system and Scripture, Schipano 
and others shifted the debate from “proper interpretation” of Scripture to “au¬ 
thenticity of the Scriptures.” Using the reformist Hebraist critique of the Vulgate, 
they started looking for the most ancient and original versions of the Bible in 
Hebrew and Chaldean, to show that ancient knowledge of the secrets of nature, 
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or the Pythagorean schemata of nature, had, like Copernican cosmology, fallen 
between the translational cracks of the scriptural versions (the Mesora Hebrew, 
the Septuagint Greek, and the Vulgate Latin Bibles). 

With his agenda set, della Valle first studied Arabic, Persian, and Hebrew for a 
year in Constantinople, where he began collecting manuscripts. From this point 
onward, his itinerary modeled that of Pythagoras, and in Egypt he collected evi¬ 
dence such as mummies and looked for the Holy Scriptures of the Samaritans, 
which chronologically preceded all other available versions. Later he traveled to 
Sinai and looked for Mount Sinai, where Moses first wrote down the Scriptures. 
In the Holy Land and Syria, della Valle finally obtained Samaritan scriptures. 
Some time after 1616, Schipano, who followed the tradition that the Book of Job 
was originally written in Chaldean, informed della Valle about the Galilean af¬ 
fair and the inquisitorial decree, and instructed him to look for the “original” 
Book of Job. Hence, on his arrival in Mesopotamia, the alleged land of Job, della 
Valle started looking for the Book of Job in the Chaldean language among local 
groups whose lineages traced back to the ancient Chaldeans and among local 
Jewish communities that may have been there since the First Temple and kept 
pre-Mesora versions of the Bible. In Lar, he found a sparkling intellectual culture 
with links to the ancients and was excited by the work of a local astronomer, 
Zayyn al-Din al-Lari, whom he tried to convince to convert to Catholicism. In 
Lar, he also looked among the local Jewish community for a Chaldean Book of 
Job. From there he continued to travel among the Christian Chaldeans, and in 
1623 he arrived in Goa, where he met the Jesuit Christopher Borrus and trans¬ 
lated the latter’s work on the Tychonic system for al-Lari. He finished the trans¬ 
lation, probably in the 1630s, in Rome. The letter was to be sent to al-Lari for 
two purposes: to further convince him of the superiority of European astronomy 
and consequently the Christian religion, and to instruct him that he should not 
entirely accept the Tychonic system. Della Valle stressed that if al-Lari would 
continue the search among the Jews of Lar for the “original” Book of Job in the 
Chaldean language, then finding the “original” version of Job 9:6 would solve the 
Copernican-Tychonic controversy. 

The encounter between scriptural commentary and Copernican cosmol¬ 
ogy, which developed from the tactic of accommodation to the question of the 
original Scriptures, extended the Galilean affair into the ancient Near East. The 
hermeneutic dynamism found in an array of strategies and tools necessitates a 
reevaluation of our usual narrative of the Galilean affair as a purely local Chris¬ 
tian theological debate. Instead, the reconciliation of Copernicanism with Holy 
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Scripture involved a hermeneutic leap from accommodationism to radical He¬ 
braism. It generated travels for the purpose of collecting ancient manuscripts 
of “lost scriptures.” The ur-text of the Book of Job acted as a historical a priori, 
or ancient authority of truth, that could resolve cosmological controversies and 
reconcile Pythagorean cosmology with Scriptures. 



CHAPTER THREE 


Transcending Time in the Scribal East 


I n 1629, Joseph Solomon Delmedigo published in Amsterdam a some¬ 
what incoherent book entitled Sefer Elim (Book of Elim). The book was printed 
by Menasseh Ben-Israel (Spinoza’s teacher) and was a collection of articles on nat¬ 
ural philosophy and mathematics. Before his arrival in Amsterdam, Delmedigo 
had traveled in the Eastern Mediterranean (1616-19), where he participated in a 
public contest in mathematics, collected ancient manuscripts, studied the Cabala, 
conducted observations of the 1619 comet, and was associated with the Karaites, 
a Jewish sect that rejected rabbinical literature in favor of the purity of Scripture. 
In Elim, Delmedigo promoted the Copernican cosmology to which he was ex¬ 
posed by Galileo, his teacher at Padua University during the years 1606-13. The 
book gives only vague clues for connecting Delmedigo’s Copernican conviction 
with his travels. However, a close reading of this and other published works, set 
alongside his culture of learning and personal associations, helps us understand 
the connection he made between advocating Copernican cosmology and collect¬ 
ing ancient manuscripts in the Near East. 

On his arrival in Amsterdam in 1629, Delmedigo met Menasseh Ben-Israel 
and showed him the collection of manuscripts he had brought with him from 
the East. Delmedigo suggested publishing some Karaite manuscripts that showed 
how some of the astronomical technicalities associated with the new post- 
Copernican astronomy were already known in the ancient past. Rejecting that 
idea, Ben-Israel recruited Delmedigo to write a book in Hebrew about the new 
natural philosophy. While Elim ostensibly presents current questions in the fields 
of natural philosophy and astronomy to readers of Hebrew, a close reading of the 
title, the text, and some suspicious inconsistencies within it reveals that Delmed¬ 
igo had a much more ambitious goal in mind. 1 

The few historical investigations of Delmedigo have considered his work as 
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promoting Jewish interest in the “Scientific Revolution.” But most emphasis has 
been given to the inconsistencies in the text of Elim and the incomprehensibility of 
Delmedigo’s writing. Abraham Geiger, who in the nineteenth century attempted 
to reform Judaism and accommodate it to the changing times, saw Delmedigo as 
the precursor of the eighteenth-century Haskala (Jewish enlightenment) move¬ 
ment in Germany, which integrated rationalism and modern philosophy into 
Jewish intellectual culture. Geiger was the first to consider the two seemingly 
contradictory motivations of Delmedigo: the new astronomy and the Cabala. For 
Geiger, Delmedigo showed interest in the Cabala merely to pay homage to his 
patrons, while at heart he was a rationalist. 2 Geiger led a generation of historiog¬ 
raphy about Delmedigo, giving us these two poles: Cabala and rationalism. 

Since the 1970s, a new interest in Delmedigo has surfaced. Isaac Barzilay, for 
instance, sees Delmedigo’s “inconsistencies” between rationalism and mysticism 
as reflecting the polymathy of the time, when scholars sought evidence and ex¬ 
perience through travel and spread knowledge with no particular stance. “His 
real interest,” Barzilay argues, “lay in the pursuit of those studies to which he was 
introduced in Padua.” 3 Joseph Levi suggests that Delmedigo was “influenced” by 
the scientific societies in Italy, especially the Lincei Society—ofwhich his teacher, 
Galileo, was the seventh member—and that Delmedigo struggled to establish a 
Jewish scientific society. 4 Finally, David Ruderman dismisses the seeming in¬ 
consistency between reason and mysticism in Delmedigo’s work, especially in 
the light of the new historiography of science pioneered by the work of Frances 
Yates. 5 Ruderman simply gives a direction to follow, and here I pursue it further 
by looking into specific peculiar aspects of Delmedigo’s writing. 

We can also look at recent studies of skepticism, which have regarded figures 
such as Delmedigo as part of a wider trend that sloughed off the assumptive 
bases of biblical scripture and Aristotelian philosophy. Joseph Kaplan, for in¬ 
stance, presents Delmedigo’s interest in the Karaites as part of a larger interest, 
especially on the part of Protestants, who held that the Karaites were the “true 
Jews” (or “Protestant Jews”) who dismissed oral tradition and relied solely on the 
Bible. 6 The late Richard Popkin linked this observation to apocalyptic sentiments 
that flooded Europe after the Reformation, the discovery of the New World, and 
the changing cosmology, all of which helped foster the idea that the Karaites, at 
the end-time, would lead the return of the lost Ten Tribes to the Holy Land. 7 

None of these accounts tries to understand Delmedigo’s “inconsistencies” 
in the light of his readings in cutting-edge natural philosophy and his travels 
in search of ancient manuscripts and other knowledge. Yet it is important to 
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pay attention to Jewish natural philosophers and to understand their motives 
and frustrations in the face of the “Scientific Revolution” and the print culture. 
Thus, the intersection between previous works on Delmedigo and the new stud¬ 
ies of skepticism could be combined with approaches taken in the history of 
science and the history of the book. In this chapter, we look at print artifacts, 
such as approbations for Delmedigo’s work, comments by printers, and examples 
of self-censorship, as well as the problems in transforming manuscripts into 
books. 

A key question concerns Delmedigo’s travel to the Eastern Mediterranean. 
How might his Copernican convictions have motivated his travels? In cross- 
cultural exchanges and literary rhetoric, he fashioned himself as a foremost 
student of Galileo and as a leading Jewish representative in natural philosophy. 
He traveled to the Eastern Mediterranean to restore ancient Jewish knowledge 
about nature, and he did so by searching for and collecting manuscripts of an¬ 
cient wisdom, an alleged corpus hebreicum (to coin a phrase) that had escaped 
the censorship of the rabbinical printing presses. Delmedigo traveled, collected 
objects, and observed celestial events against the backdrop of a grand quest for 
the mythical Elim, a utopian biblical locale where, according to cabalists, the 
revelation of the secrets of nature had commenced and had spread to the whole 
universe. He linked Jewish-hermetic revelation with Copernican cosmology and 
sought material objects such as ancient Hebrew manuscripts that, purportedly, 
maintained a stronger connection to the revelation at Elim. Subtle hermeneutical 
trends of his day stressed that the pure knowledge of nature, including the discov¬ 
eries of Copernicus and Galileo, had been given to Moses and the Jews in deepest 
antiquity. The Jews, Delmedigo argued, eventually lost their leading role in nat¬ 
ural philosophy to the Gentiles because of stagnation and narrow-mindedness 
in the rabbinical intellectual culture. Delmedigo cultivated the myth of Elim to 
provide an inclusive account of the Copernican cosmology that encompassed 
Jews. The so-called Copernican Revolution actually could be seen, if demon¬ 
strated properly with ancient manuscripts, as being linked to ancient Jewish 
theology. 

Practices and Associations in Cairo and Constantinople 

What can we learn about Delmedigo’s cultural, social, and intellectual prac¬ 
tices in the Eastern Mediterranean? All of his works were printed in Europe, 
mainly in Amsterdam, and due to the printing world’s cultural containment 
and self-censorship, he felt it necessary to obscure his motives for publication. 
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Figure 16. Portrait of Joseph Solomon Delmedigo (1591-1655) and the frontispiece of 
Elirn. From Delmedigo, Sefer Elim (1629), Heb 7415.75. By permission of Houghton 
Library, Harvard University. 


Elim (figure 16) gives some details about the years Delmedigo spent in Cairo and 
Constantinople (1616-19), but is only sketchy about encounters and exchanges 
with local scholars. However, his manuscript entitled “An Article on a Comet” 
mentions his observations in Constantinople on the comet of 1619 and includes 
anecdotes that give a sense of how he introduced local scholars to the Tychonic 
explanation for the comet. At the beginning of the manuscript he writes, in rather 
inaccessible handwriting: 

In 1619 in Constantinople, several colleagues, rabbis, and Karaites who used to 
listen to my voice and study with me, woke me up in the middle of the night 
and said: “Why are you fast asleep, while you have wisdom of the heavens and 
understand the signs from above?” Then they took me out and said, “Look 
at the heavens.” I raised my eyes and saw a wide and long-tailed star [comet] 
burning and shining in the sky. I had never seen such a comet, and I had not 
read others’ works on something as big as this. 8 
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He goes on to describe how he disabused the locals of any occultist interpreta¬ 
tions. 

Some of the crowd gathered around me, expecting to hear my teaching. Since 
they were terrified of this great novelty [the comet], they said: “Not for nothing 
has God sent this star, but instead to be a sign and precursor for a forthcoming 
event.” But I denied their requests [to make an astrological prediction] and 
told some of them that it [the comet] is a natural thing ... I was a boy and 
their thoughts were not mine and my ways were not theirs. I was interested to 
find the comet’s location and distance by using mathematics and trigonometry 
[parallax], and for this purpose I observed it for a few nights with a quadrant 
from a high place in the city. From these observations and calculations, it be¬ 
came clear to me, and others, who were there with me and who agreed or 
disagreed with me, that it is impossible that the comet could be in the world 
of the elements [the sub-lunar world], but it has to be in the heavens in the 
ethereal world. 9 

Delmedigo refers to Copernicus and Tycho to confirm his observations and cal¬ 
culations, and he ends the short manuscript by refuting, in an interesting al¬ 
chemical way, the Aristotelian explanation that the comet could be a gaseous 
phenomenon in the sub-lunar world. After calculating how much of the earth’s 
water would be needed to create a celestial phenomenon or a gaseous body “a 
thousand times bigger than Earth,” he concludes that the comet could not be a 
gaseous body. At the end, Delmedigo contextualizes the significance of his find¬ 
ings for what he describes as the Jewish-Christian “contest” in natural philos¬ 
ophy. The purpose of his writings and activity, he says, is “to show them [the 
Gentiles] our strength, and they should know that the Children of Israel are not 
the lightest in this race on the difficult issues of natural philosophy. So, I would 
like to announce by demonstration to everybody that the noticed comet was 
more than 100,000 times bigger than the body of Earth. It should be clear to all 
the respectable astronomers and observers in Germany, Holland, and Italy that 
[the comet] was part of the sub-lunar world.” 10 

Observing and objectifying the comet allowed Delmedigo not only to establish 
astronomical arguments but to create cultural capital. As a Jewish astronomer, he 
had something new to contribute to the astronomers of Europe who observed 
the comet but were consumed with Aristotelian explanations. Delmedigo keenly 
called for an end to Jewish intellectual isolation. He made sure to mention that he 
studied techniques of observation and calculation, especially celestial distances 
and light magnitudes, from non-Jewish professors in Padua. In a discussion of 
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how the intensity of planetary light depends on the distance between the sun 
and Earth, he writes: “my teacher Galileo, when he researched Mars, showed that 
when it is close to Earth its light surpassed the light of Jupiter, although its body 
is much smaller. Moreover, its light is so great that the eye almost cannot look at 
it through the telescope [sheforferet]. When I asked to observe it with the glass 
instrument [telescope], Mars was long and not circled [by anything], probably 
because of the motion of its sparks of light, and when I looked at Jupiter and Sat¬ 
urn [through Galileo’s telescope], they had a circular form like an egg.” 11 

In another place in Elim, Delmedigo once again mentions his affiliation with 
Galileo, to establish personal credibility—“The images of the stars change as 
much as they are close to [i.e., the closer they are to] the sun, as I observed sev¬ 
eral times through the glass of Galileo” 12 —and thus gives us the only evidence of 
students of Galileo who observed celestial objects through his telescope. To be 
sure, Delmedigo’s call for revival of Jewish natural philosophy, combined with his 
admiration of Galileo, would soon characterize a particular take on the new cos¬ 
mologies. While stressing the findings of Galileo, Delmedigo was disturbed that 
no Jew had a role in these great innovations and no Jew other than himself was 
intellectually able to appropriate and understand them. He fashioned for himself 
a scientific persona of a Jewish representative in competition with Gentiles over 
natural philosophy. 


“The Boy” Went Down to Egypt 

There are specific clues in Delmedigo’s anecdotes that help us understand how 
his scientific persona developed. In “Article on a Comet,” he describes himself 
in Constantinople as “a boy,” even though he was about twenty-eight and al¬ 
ready experienced in observing celestial phenomena and debating publicly with 
Middle Eastern natural philosophers and mathematicians. At this stage he had 
been traveling for three years since leaving his home on Crete (1616), and six 
years since graduating from Padua University (1613). Before Constantinople, his 
trip had taken him to Cairo for just under a year, between 1616 and 1617, during 
which time Pietro della Valle was there, looking for the Samaritan Pentateuch. 
In Cairo, Delmedigo debated mathematics and natural philosophy with Jews, 
Karaites, and Muslim scholars. We know little about his stay but can deduce two 
important personal developments. 

The first is that he made a lifetime friend in a Karaite scholar named Jacob 
Iskandrani. 13 Elim refers to the latter’s commentary on Euclid, 14 and stresses that 
Delmedigo appreciated Iskandrani mainly for his intellectual capacities and 
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masterly understanding of Euclid’s Elements. In another work, Melo hofanim, 
Delmedigo mentions him as one of his sources: “In the city of Cairo in Egypt 
I saw the elder noble Jacob Iskandrani, wise and knowledgeable in scholarship, 
who added his own contribution to mathematics in his commentary on Euclid’s 
Elements” 15 Moreover, he dedicated another of his essays— The Wonders of God 
(Niflaot haShem), which is now lost but is mentioned in Elim —to Iskandrani. 16 
Elis attachment to Iskandrani not only was based on personal friendship, but also 
resonated with Delmedigo’s concern over rabbinical intellectual culture. While 
he kept arguing that no Jewish rabbi was a worthy colleague in natural philos¬ 
ophy, Delmedigo expressed high appreciation for the Keraite Iskandrani, consid¬ 
ering him one of only three Jews (the others were Simone Luzzato and the Keraite 
Zerah ben Natan) who could grasp the new mathematics and astronomy. 17 

A second theme emerging from Cairo is connected to the first. While stressing 
the lack of Jewish partners in natural philosophy, Delmedigo highlights his role 
in saving the Jews from humiliation in that field. In Cairo he mainly associated 
with Karaites, but as a by-product of this connection, he was also introduced 
and exposed to Muslim scholars. One of them was an Egyptian mathematician 
whose name Delmedigo corrupted as Ali Ben Rahmadan, but probably should 
be ‘All Ben Ralilm al-Dln, a professor of mathematics in one of the local colleges 
(madrasahs). 15 This encounter led to one of the most interesting of Delmedigo’s 
anecdotes. He introduced himself to the Muslim scholars as a mathematician 
and student of the great mathematician Galileo, but the name of Galileo was not 
known in the intellectual circles of Cairo, where Europeans were still seen as infe¬ 
rior in natural philosophy and mathematics. The introduction intrigued ‘All Ben 
Rahim al-Din, who challenged Delmedigo in an attempt to demonstrate Mus¬ 
lims’ superiority in mathematics. Here is the challenge, as given in Elim: “‘Ali Ben 
Rahmadan the Egyptian used to teach in the academies of the big city of Cairo. 
The man was senior among the Muslims and he was arrogant. When I came there 
he tested me in riddles and paradoxes. I used to avoid him and hide, since I lacked 
books of reference.” Delmedigo contrasts their scientific personas—a traditional 
old scholar versus a young vivacious scholar. 

He was quiet and peaceful in his house, like wine in an old bottle, while I was 
poured from one vessel to the other, wandering, stranded in exile. He urged me 
[to contest him in mathematics] many times until I was embarrassed and had 
to see him face to face. We met one day and transmitted, one to the other, ten 
questions and we fixed a time in four weeks for the confrontation. At the agreed 
day and place, I found a crowd of Muslims, Jews, Karaites, and Samaritans all 
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Figure ty. Spherical trigonometry in Elim. From Joseph Solomon Delmedigo, Sefer 
Elim (1629), Heb 7415.75. By permission of Houghton Library, Harvard University. 


gathered there to see whose truth would stand. I was disappointed that the jury 
decided that I would be the first to answer all of his questions, and deliver them 
in a neat handwriting, since I was a boy and he was an old man experienced in 
many ventures. What I thought would be a shortcoming turned to be a salva¬ 
tion for me. 

The Egyptian mathematician presented a question in spherical trigonometry (an 
area of mathematics later included in Elim; see figure 17), asking Delmedigo to 
find the size of the parts of a spherical triangle, not knowing that the sum of the 
angles should be larger than the angles of a perpendicular triangle. Delmedigo 
was not sure about the intent of the question. 

His triangle, therefore, was false and I thought he was trying to deceive me and 
test me with a tricky question. I said that it is a false question that I have no 
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intention to deal with. But God confused his mind, and he did not admit to 
[trying to deceive and] say “I tested you and aimed to see if you would detect 
the defects of the triangle.” Instead, he laughed at me and shook his head, af¬ 
firming that the question was valid and it was my mistake. I told him, if this 
is true, why do not you, Sir, tell me what would be the size of the part of the 
triangle. In the meantime I asked one of the members of the crowd to go and 
bring the book of Menelaus. After he [‘All] finished lecturing for three hours, I 
opened the book and asked him if he had ever read it. And I showed the crowd 
that he had made a mistake in the foundations of mathematics. All the people 
stared at him until his face [was] covered with blushing. 

Delmedigo won the contest, but had to deal with its repercussions. 

It was already the end of the day, and he left upset and humiliated and shut 
himself in his house, so that he almost lost his soul. I was terrified and shaking 
from [fear of] the Muslim crowd that might have targeted me, because, for our 
sins, we are subordinated to them. And one of the elders sent me, escorted by 
several men, back to my home. Since then my fame and glory have spread in 
Egypt and the rest of world. But do not think that this man [‘All] was empty, I 
swear he was full of wisdom as you could see in his questions. Later I went to 
his house and submitted myself and said that I knew that he had just made a 
mistake. Then I recognized him as a wise and ingenious man and I said that I 
would like to learn from him just like one of his students. So he hugged me and 
respected me in front of the elders of his people. 19 

The skewed dialogue between the representative of the new astronomy and 
mathematics (Delmedigo “the boy”) 20 and the traditional Muslim natural phi¬ 
losopher (‘Ali Ben Rahim al-Din, “the old man”) was a microcosm of the first 
encounters between European and Near Eastern natural philosophers and math¬ 
ematicians after the Copernican Revolution. Mathematics was becoming a tool 
to judge supremacy in a cultural-scientific contest between Europe and the Near 
East. Lacking significant information about ‘Ali Ben Rahim al-Din, we can only 
speculate that he at least was suspicious of the new natural philosophy and math¬ 
ematics. Nor is there anything to tell us how either the Keraite Jacob Iskandrani 
or members of the crowd received the new astronomy brought by Delmedigo or 
the news of the contest. With such gaps in our story, we must use other clues to 
get to Delmedigo’s world of imagination and mythology. 
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Collecting Manuscripts and Criticizing Print Culture 

On his trips, Delmedigo collected, read, and developed an enormous thirst 
for unknown (to Europeans) manuscripts. In a short biography of Delmedigo, 
Moshe Metz, his student, described him as an omnivorous reader: “Delmedigo 
swallowed in his stomach many books, and never spared either his money or pos¬ 
sible burden and far distance in order to collect books from whatever [place] he 
saw, heard of, or even was aware of. His treasure amounted to 7,000 books, with 
a price of 10,000 gold coins . .. We cannot know whether in the whole universe 
there is anyone who surpasses him in the searching and striving for books.” 21 
Delmedigo cultivated this image of a reader and a collector of books, intellectual 
practices that came at the expense of his private life—as he put it: “I was unfortu¬ 
nate with sons and property, but my luck was great with books, and there was no 
precious book in the world that I desired and could not obtain, and sometimes 
I wandered hundreds of miles by land and sea in order to see a small book, even 
though occasionally I was disappointed.” 22 

Yet Delmedigo was not merely a collector but a scholar who looked for diverse 
sources for his intellectual projects. He mastered classical sources and claimed to 
know by heart “a few books of ancient authors like Euclid, Menelaus, Ptolemy, 
Archimedes, Aristotle, Plato, Galen, and Hipparchus.” 23 Beyond the classical cor¬ 
pus, Delmedigo believed in the existence of a corpus hebreicum that could show 
how the notion of heliocentrism had an ancient Jewish lineage. This combination 
of a scholar fluent in ancient sources and a collector searching for manuscripts 
in the Eastern Mediterranean emerged from a growing critique of radical Jewish 
scholars from Venice and Amsterdam, who perceived the intellectual culture in 
early modern Europe as narrow-minded. 

The practice of collecting manuscripts implies that with the rise of print cul¬ 
ture, certain knowledge and sources from the past would be lost. In the introduc¬ 
tion to Delmedigo’s Novellas of Wisdom (Novlot hokhmah), a book on the Cabala, 
we find that Delmedigo went to Egypt to look for manuscripts of Karaite exegesis 
and Jewish natural philosophy that never came into print. The poverty of print 
culture prompted him to conclude that “we [Jews] lost our knowledge and our 
wisdom.” 24 Printing had fixed the religious priorities of rabbinical culture and its 
canonization of Jewish works, while excluding nonreligious works from “Jewish 
library shelves.” Whatever was not printed was doomed to be lost. 

Delmedigo had many reasons to complain. An examination of the lists of 
printed books of the major presses in Italy during the sixteenth and early seven¬ 
teenth centuries indicates that printers excluded works on philosophy and natural 
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philosophy. Most printings of Jewish/Hebrew books were concerned with Holy 
Scriptures, Talmud, and liturgy Not even the philosophical works of medieval 
Jewish philosophers and astronomers, such as Maimonides and Ibn-‘Ezra, were 
included. 25 The printing revolution refashioned sources of Jewish learning. In¬ 
stead of the dissemination of scientific texts and the flourishing of science, print 
technology led to the disappearance of natural philosophy texts from Jewish in¬ 
tellectual life. Hebrew libraries in the academies became useful merely for find¬ 
ing books on oral law. Delmedigo blamed rabbinical narrow-mindedness that 
cast “a darkness that covered the earth and now many are ignorant.” 

Even though the land is filled with Jewish academies the quality of teaching 
and research is poor. The many people who claim to be scholars are only look¬ 
ing for a living and for material fulfillment. Even those who are great scholars 
in the Jewish law, their aim is entirely to be teachers or judges or heads of 
academies, and this is an evil disease . . . and eventually they end up with no 
understanding of natural philosophy and as a result with misunderstanding of 
the Torah as well. They become enemies of wisdom. If someone should be in¬ 
terested in mathematics, astronomy, or Greek philosophy they would see him 
as one who sleeps with a Gentile woman. 26 

The economic-cultural priorities of Jewish printers constituted a certain 
pragmatic censorship, which in turn created a break from ancient Jewish natural 
knowledge. The curricula of Jewish academies also reflected a type of censor¬ 
ship—namely, the exclusion of medieval and ancient writings on natural phi¬ 
losophy. In the Jewish intellectual centers of Europe, such as Venice and Am¬ 
sterdam, the available sources were limited to printed books; scholars ceased to 
engage with the Jewish-authored manuscript sources of natural philosophy. For 
Delmedigo, print culture posed a great impediment to Jewish intellectual activity. 
The Near East, which lacked a print culture, became in a sense a “mythical field 
of sources” where Delmedigo could look for the mythical corpus hebreicum. The 
scribal Eastern Mediterranean offered a freer and more open-minded culture. 

The quest for the corpus hebreicum dictated Delmedigo’s itinerary between 
1616 and 1622, which included Egypt, Constantinople, Crimea, and Poland, lo¬ 
cales that had significant Karaite communities. Elim tells us that Delmedigo “first 
traveled to Egypt, where he found with great joy many new and old books of the 
wise men of Africa, which he had never seen before.” 27 Then he went on by sea 
to Constantinople, skipping the route through the Holy Land, where there were 
no Karaites. 28 He went directly to Constantinople because “whoever wants to see 
precious and rare books should go to Constantinople, the mother and father of 
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scholarship.” 29 Delmedigo, ostensibly, believed that the Karaites and their ancient 
manuscripts had pure lineages to the ancient revelation. 

From Lost Karaite Texts to Karaite Thought 

The attraction to the Karaites might be explained by their interest in contempo¬ 
rary natural philosophy and their struggle with rabbinical intellectual culture. 30 
In addition, the Gentiles perceived the Karaites as potentially better able to be 
integrated into Gentile intellectual culture than were Jews in general. 

We have only vague information on the origins of the Karaites. Their own ac¬ 
counts trace back to controversies at the time of the First Temple, but historical 
accounts argue that the sect started in the eighth century. The founder, Anan, 
challenged the authority of the oral Jewish tradition (Midrash, Mishnah, and 
Talmud) and stressed sole reliance on the Scriptures and a literal understanding 
of them through reason. 

In the tenth century, the Karaites’ critique of tradition brought them close to 
the philosophical circles of the Mu’tazilah, a philosophical school that flourished 
in eighth- and ninth-century Baghdad and Basra, which advocated rationalism 
(at the expense of tradition), free will, and atomism. The tenth-century Muslim 
historian al-Mas udi referred to Karaites as “Jewish Mu’tazilites.” 31 Karaites’ asso¬ 
ciation with the Mu’tazilah also brought about some Karaite works on atomism. 32 
In philosophical discussions they held that “causality” is a better notion than 
“will” to explain the world, because the fundamental principles of physics are the 
atoms and void that cause motion. 33 

Such Karaite philosophers as Yusuf al-Basrl in the eleventh century prioritized 
rational ethics over tradition. 34 His pupil Jeshua ben-Jehudah held that knowl¬ 
edge of the creation cannot be derived from Scripture alone and is subject also 
to rational speculation. 35 Later, Aaron Ben-Joseph (Ahron Ben-Josef) the Phy¬ 
sician (1250-1320), of Constantinople, modified Karaite natural philosophy by 
subscribing to the Aristotelianism of Maimonides. He maintained that the world 
is made up of four basic elements and not of atoms. 36 However, the short flirta¬ 
tion with Aristotelianism ended several decades later, when Aaron ben Elijah 
(1317-69) renewed Karaite atomism in his work Tree of Life (Etz hayyim), which 
aimed to be the counterpart to Maimonides’ Guide for the Perplexed. Ben Elijah’s 
book suggested that the world was created from and maintains natural laws con¬ 
cerning its constituent parts—atoms. Creation, for ben Elijah, meant a combina¬ 
tion of atoms, and dissolution of the combination would mean the separation of 
atoms and thus changes in nature. 37 
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Delmedigo, then, had grounds for engagement with the Karaites, especially 
atomism and critical Aristotelianism, and their approach served him well: his 
search, after all, was for ancient evidence for recent findings and discoveries in 
natural philosophy. The outward-reaching attitude of Karaites appealed to his 
call to reinvigorate Jewish intellectual culture. 

The renowned eleventh-century astronomer and exegete Avraham Ibn-‘Ezra 
was also a link between ancient theology, Karaite writings, astronomy, and Jewish 
prestige. He was a role model of rabbinical intellectualism, especially through his 
amalgamation of natural philosophy, astronomy, and exegesis. Delmedigo refers 
to him as “a great wise man, the leader of literal understandings of the text,” 38 and 
adheres to Ibn-‘Ezra’s hermeneutic that directly addressed the inconsistencies, 
misspellings, and exaggerations in the Holy Scriptures. Flaws were clues to the 
secrets of creation, deliberately embedded in the text. 39 Ibn-‘Ezra’s surrounding 
intellectual culture, especially of Karaites, fashioned his philosophical style. 40 

Major early modern thinkers highlighted Ibn-‘Ezra as an important source. 41 
Robert Westman even suggests that the title of Copernicus’s major work, De revo- 
lutionibus, reflects the wording of Ibn-‘Ezra’s Liber de revolutionibus et nativita- 
tibus. 42 The growing interest in Ibn-‘Ezra resulted in an increase in printings of 
his works in Latin as early as the sixteenth century. 43 Printings mostly concerned 
Ibn-‘Ezra’s astronomy and astrology. However, such texts were not among the 
priorities for Hebrew presses, 44 and thus Ibn-‘Ezra’s manuscripts in Hebrew re¬ 
mained available in the Hebrew scribal culture in the Eastern Mediterranean. 

Delmedigo made Ibn-‘Ezra a Jewish scientific icon and aspired to continue 
his work to promulgate ancient Jewish astronomy and timekeeping to the Gen¬ 
tiles. Emulating his icon, Delmedigo acted as a personal “center of calculation” 
that travels, collects, and reworks various extant sources on astronomy. From 
Salonika he obtained Moshe Almosnino’s Hebrew translation of Peurbach’s The- 
oricae novae planetarum and critically discussed it, especially in the light of the 
new discoveries in astronomy that rejected the existence of crystalline spheres. 45 
From Istanbul he acquired Arabic astronomical works from the fifteenth-century 
observatory of Samarqand and worked to translate the updated astronomical 
tables. 46 From Greek scholars in Istanbul he got hold of Greek versions of Ptol¬ 
emy’s Almagest and compared them with Arabic commentaries on Ptolemy. 47 

As one of only a few Jewish scholars cited in the literature of post-Copernican 
astronomy, Ibn-‘Ezra served Delmedigo’s grand design as a link between the an¬ 
cient Jewish wisdom and the new Copernican Revolution. The manuscripts of 
the Karaites and Ibn-‘Ezra were threads to the alleged corpus hebreicum. Their 
exegeses were direct, non-allegorical readings of the Scriptures, and as such they 
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avoided the filtering that could alter ancient, perfect knowledge. Writings of 
Karaites and Ibn-‘Ezra combined exegeses with deep commitment to the explo¬ 
ration of natural philosophy. Delmedigo thus promoted Copernican cosmology 
as something prefigured in ancient theology. 

Hermetic-Cabalist Critique and the Role of Ancient 
Jewish Knowledge in a Post-Copernican World 

The practice of collecting ancient objects, specifically manuscripts, was posed 
against the myth of Elim—a Jewish-hermetic revelation of natural philosophy— 
and its textual remnant, the corpus hebreicum. According to Delmedigo, the study 
of nature does not contradict Jewish law but, rather, strengthens the study of the 
Torah, because natural philosophy is the study of the deeds of God in his most 
sensible, tangible, and graspable extension—nature. 48 Delmedigo’s hermetic- 
cabalist reading of the history of natural philosophy, however, went even further. 
It affirmed that a perfect knowledge of nature was revealed to Moses, but was 
then transmitted along two parallel channels: from Moses to the prophets and 
to Gentile philosophers such as Hermes and Pythagoras. In this way, Delmedigo 
formed a meta-narrative in which he criticized Aristotelian philosophy for hav¬ 
ing lost the connection to its ancient sources and presented post-Copernican 
cosmology as having regained it. 

The rabbinical intellectual culture failed to incorporate the new cosmology 
or to understand its Jewish origins. Delmedigo underscored in Elim the ancient 
Jewish lineages of the knowledge of heliocentrism that was “in ancient genera¬ 
tions ours, and from the stomach of Judea it came out.” 49 In ancient times, the 
Jews had mastered the knowledge of nature before it was swept up by Aristote¬ 
lian philosophy. The central aim of Delmedigo’s search, then, was to recover the 
historical origins of man’s knowledge about nature and its spread across different 
cultures and down to his own time. In the introduction to Elim, Delmedigo made 
an emotional complaint that philosophy was stolen from the Jews: “The wisdom 
was given to Moses in Sinai, and it was carried by the prophets from Jerusalem. 
The Greeks of Athena searched in each one of its corners to steal wise things. 
There is no justice; they received joy and we the misery, because it [the wis¬ 
dom] left us.” 50 Elsewhere in Elim, Delmedigo states that the “highest revelation 
about the creation and the structure of the universe was the one that was given to 
Moses.” 51 The revelation to Moses turned out to be the source of all philosophies: 
“The sages of the Talmud used to say that the wise Greeks came from Athens to 
Jerusalem to listen to lectures. At first, Israel had all wisdom and reason. It was 
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given to Moses in Sinai and transmitted to the prophets, and most of the natural 
philosophers, poets, and physicians were Hebrew. The wisdom of Cabala was 
also first given to the elders of Jerusalem. However today, for our many sins, 
our mind has weakened and our wisdom rotted. No one is left [among the Jews] 
that is knowledgeable in the art of astronomy, natural philosophy, and other arts 
external to the Oral Law.” 52 

Delmedigo considered it his vocation to rectify this historical accident by col¬ 
lecting manuscripts that represented a pristine revelation that included actual 
textual remnants, thus cutting through the “filtering” by the printer-rabbis and 
recovering Jewish glory in natural philosophy. The mysterious place and time of 
the pristine revelation are evident in the title he picked for his book. 

By instinct, we tend to think that the title Elim could be a literal translation of 
a famous seventeenth-century alchemical book, Mutus liber , a mute and wordless 
book—a collection of images and illustrations of alchemical practices, with no 
written text. Mutus liber was published in 1677, however, some years after Del¬ 
medigo died. But there was a long tradition of so-called mute books in alchemi¬ 
cal writings. The connection made between Delmedigo’s Elim and Mutus liber 
implies that the interest in alchemy included in Elim somehow echoes a current 
genre of mute books. 53 Besides the alchemical implications, the title also points 
to aspects of Jewish tradition. 

The word elim does not have a fixed significance in Hebrew, but we may spec¬ 
ulate. Delmedigo explains that the structure of his book, which consists of twelve 
“articles” and seventy “doubts,” was modeled on “the twelve springs and the sev¬ 
enty palms.” 54 The reference is to a biblical verse, Exodus 15:27: when the Israelites 
were exhausted en route from Egypt, one of their first stops was at Elim, a utopian 
oasis in the desert “where there were twelve springs of water, and seventy palm 
trees, and they encamped there by the water.” Some medieval commentaries say 
that in the creation of the world, God created the twelve springs of water to stand 
for the twelve tribes and the seventy trees of palms for the seventy wise men of 
Israel. 55 Others, including Ibn-‘Ezra, held that the place represented wealth given 
not only to the sons of Israel, but to all the world. Cabalist interpretations sug¬ 
gested that “twelve springs” represented the twelve channels of spiritual wealth 
that came down to the world, and “seventy” was the seventy sacred names of 
God with which one can decode the secrets of nature. 56 Delmedigo followed ear¬ 
lier usages of a similar title and structure for a book, as used, for example, by 
the early sixteenth-century cabalist Moses Cordovero, who wrote a book called 
Elima (“going toward Elim”) with the same structure. 57 

Gershom Scholem’s marginalia on the Zohar, a major cabalistic commentary 
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on the Pentateuch, can help us further. In the relevant Zohar passages, Scholem 
notes that the sources were referring to the generation that arrived at Elim; this 
generation was called Darda (dor de’ah ), “the generation of science,” to give the 
Aramaic word its true weight. Members of the new civilization explored the pres¬ 
ent—natural phenomena in the here and now. They set aside metaphysics and 
theology and explored the “book of nature.” In Elim, the process of revelation 
started with a knowledge of nature, and only later culminated at Mount Sinai, 
where theology, ethics, and metaphysics came into play. Scholems sources also 
linked the verse concerning Elim and the generation of knowledge to King Solo¬ 
mon. Just like the Elim generation, Solomon, who was wiser than the ancients, 
had explored nature, talked to animals, and eventually encompassed all knowl¬ 
edge, including the “secular.” 58 

The cabalistic view, of course, heavily included numerology: the numerical 
equivalent of the word elim (through letter-numerical symbolism) in Hebrew 
is the sum of seventy plus twelve. 59 Assuming that the sources used by Scholem 
were also available to Delmedigo, we can infer that he used a coded language 
and addressed the title of his book to readers of esoterica. To show that the new 
cosmology was not completely new, Delmedigo could feature his myth of Elim, a 
historical and geographic locale where the oldest and purist revelation of natural 
philosophy was given to Moses. 

Delmedigo’s hermetic views went beyond the question of the revelation to 
Moses and touched on practices of alchemy and magic. Zerah ben Natan, a Kara¬ 
ite scholar, wrote to Delmedigo that he had heard that “you [Delmedigo] preach 
to every Jew that this [practice of hermeticism] is wisdom, and you master all of 
its aspects and details, and your student even showed us some of your spectacles, 
like various crystals you made, and the firm iron you made out of the soft one, 
and the transformation of metals to silver, and an oil that would rejuvenate an 
aging face.” 60 In fact, at the end of Elim, Delmedigo discusses hermetic practices 
to reject the Aristotelian central reliance on experience and metaphysics. He con¬ 
nects practices of hermeticism to experimental science and declares that “I do 
not approve as truth anything except what I have experienced and examined 
several times. Whatever I have not examined or we did not happen to see, I would 
neither approve nor deny.” 61 

Returning to Delmedigo’s hermetic-cabalist natural philosophy, we must make 
the connection to post-Copernican cosmology. What examples of lost ancient 
Jewish knowledge were invoked by post-Copernican astronomers? Astronomy 
before Tycho Brahe conceived the motion of planets as a motion of crystalline 
spheres in which the bodies were embedded. Delmedigo presents various schools 
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and their views to show that the only opinion compatible with Tycho’s was that 
of the Jewish sages of the Second Temple, who conceived the motion of the plan¬ 
ets without recourse to the notion of crystal spheres. He criticizes Maimonides 
for dismissing the sages’ conception and for preferring the Greek philosophers: 
“Some think [correctly in our time] that the stars move in a circle without crystal 
spheres. In their opinion it was not good that the wise man of Israel set aside 
the original truth that was transmitted from the prophets to the sages of the 
Second Temple.” 62 The new findings of Tycho showed that the ancient wisdom 
was correct, while in later generations this wisdom was lost. Later philosophers, 
Delmedigo stresses, erroneously held the premise that there is a physical, crys¬ 
talline sphere, having forgotten the saying of the sages of the Second Temple. 63 
Moreover, he shows his readers that the viewpoint supporting crystal spheres 
descended from the assumption that each sphere had a unique and particular 
motion that necessitated a separate soul. But this view, Delmedigo claims, was 
destroyed by Copernicus, who argued for unified motion that “religiously moves 
from west to east.” 64 

Aristotelian metaphysics also troubled Delmedigo. His student Metz tells us 
that “this wisdom [Aristotelian metaphysics] lost its validity; many pens were 
broken and so much ink was spent on these debates. Some call those engaged 
with this wisdom metaphysicians, but my teacher [Delmedigo] was upset when¬ 
ever he was named like that and said that he wished to be called a natural phi¬ 
losopher.” 65 

Delmedigo stresses the invalidity of the metaphysics that based nature on four 
elements with primary and secondary qualities, and with eternal motion in space 
and time generated by the souls and intellects of the spheres. Instead, he suggests 
that “air is the thing that spreads and goes up and turns into ether. The planets 
move circularly against the elements, which by their nature tend to rest.” 66 Once 
the planets move out of their place, they will all move linearly. Although he gets 
rid of Aristotelian natural circular motion and stresses instead a linear motion, 
Delmedigo still looks for an alternative cosmological explanation to replace the 
Aristotelian metaphysics. The spheres, he stresses, move uniformly with no par¬ 
ticular souls as primary impulses, and metaphysics should be replaced with a 
more mechanical view of the universe in which mind and matter, or forces and 
bodies, make the machine work. 

But this mechanical vision was not new. It came down to us by way of the 
prophets, who received this revelation of the secrets of nature from “Moses, 
whose intellect reached the highest, and some say that Thoth transmitted him 
the knowledge.” 67 From the revelation of Moses and Thoth downward, the pure 
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knowledge became corrupted and no longer pristine. Yet, in Delmedigo’s view, 
the new cosmology showed that it merely had resurfaced. Accordingly, he draws 
a connection between the new cosmological discoveries and ancient theology 
and gives an account of the history of science as the revival of ancient wisdom: 
“In the time of our fathers there were many miracles, and the earth was filled with 
wisdom. Recently in the lands of Germany, Denmark, and England restless schol¬ 
ars have destroyed the barriers to knowledge and awakened ancient wisdom.” 
For Delmedigo, the findings in cosmology and the discoveries in mathematics 
exposed godly origins, “like the table of the logarithms that was rediscovered.” 68 
He applied a cabalistic interpretation to the recent findings of Napier and Briggs 
in mathematics, viewing logarithms as numbers that refer, represent, and return 
to pristine numbers given by God. 

Delmedigo entangled the hermetic critique—that Jews had lost primacy in 
natural philosophy—with his travels in the East. The new developments in Eu¬ 
rope, made without Jewish contributions, highlighted the gap between a swiftly 
progressing Christian intellectual culture and a stagnant Jewish intellectual life. 
In turning to the Eastern Mediterranean for collecting Jewish manuscripts, Del¬ 
medigo struggled to rehabilitate the Jewish role in natural philosophy. In addi¬ 
tion, because the new developments were not taking place in the Muslim world, 
the gap between Jews and Gentiles in natural philosophy was not yet evident 
there and carried no stigma. The decline in Jewish intellectual life implied that 
contemporary European Jews had lost track of an older, vibrant Jewish intel- 
lectualism. Reference to the Karaites and to the Jews of Cairo and Constanti¬ 
nople instigated a plea to take up ancient Jewish-hermetic revelation: the Jews 
had known it first. 

Delmedigo was aware that his hermetic scheme clashed with the hegemonic 
intellectual discourse of rabbinical Judaism. Because he used rabbinical printing 
presses, he could not explicitly discuss “skeptical” works such as the natural phi¬ 
losophy of the Karaites. Worried about the charge of heresy, he used a method 
of self-censorship and only implicitly mentioned such esoteric sources. In sev¬ 
eral places in Elim, Delmedigo indicates that he was persecuted by rabbinical 
authorities and claims that he was even excommunicated. In the introduction, 
he muses about the biblical Joseph (who was persecuted by his brothers) and 
presents himself as the current Joseph that would save the Jews from further 
humiliation in contests of natural philosophy with Gentiles. 69 In another place, 
where he discusses the art of mechanics, Delmedigo mentions in a bitter tone 
that “if my sayings would enter the ears of observant and sincere men they would 
notice that my intention is good and my soul is clean from any impediment. And 
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I wish to have angels above me, running ahead of me against those who confront 
me. Then I will not be shamed by those hypocritical, envious, and crazy men. I 
hold my truth and I will not let it go because of those who criticize me, just as the 
brothers of Joseph were envious of him.” 70 

Obviously, he toiled within certain cultural constrictions that had caused in¬ 
tellectual engagement with natural philosophy and the Karaites to be seen as 
a threat to mainstream orthodoxy. However, Delmedigo was not alone. He ap¬ 
propriated a skeptical and hermetic scheme that prevailed in the intellectual dis¬ 
courses in his home base—Venice. 

A Venetian Nexus of Millenarian Christians and Skeptical Jews 

The attraction to the Karaites was not only an internal Jewish matter, but part of 
a wider context. Specific external things—individual minds, books, and discus¬ 
sions—may have compelled Delmedigo to leave his home and family and travel 
to Karaite communities. At this time, discussions on the authority of tradition 
generated a wide interest among Karaite skeptics and millenarians. Christian mil- 
lenarians stressed that the conversion of Jews to Christianity would happen only 
when Jews ended their diaspora and regrouped. 71 In the grand scheme, Christian 
theologians attributed a role to the Karaites. They were expected to lead the Lost 
Tribes to the Holy Land and to help restore universal religion and politics. 

The renowned sixteenth-century Hebraist Guillaume Postel (1495-1581), one 
of the first Christians to be interested in the Karaites, spent three years in their 
community in Constantinople and obtained some of their writings. He traveled 
primarily not for scholarly but for political purposes. Linguistically skilled in 
Arabic and Hebrew, in 1536 he accompanied a delegation from Francis I, king of 
France, to negotiate an alliance with the Turks against the Holy Roman Emperor, 
Charles V (figure 18). Francis also gave Postel money to buy books in ancient 
languages. Venice was Postels port of departure and return. Soon after his arrival 
there, before his travels, he worked within the general ambit of Daniel Bomberg s 
famous Hebrew press, which in 1528-29 printed the first Karaite work, an edition 
of the liturgy. 72 

On his return from Constantinople, Postel enrolled at Padua University. 73 His 
interest in the Karaites was part of an attempt to harmonize Christian, Jewish, 
and Muslim religions by integrating various sources of knowledge common to 
all three. In 1552 he wrote about the Karaites as a Jewish sect that broke off from 
the Samaritans, who were considered to be descendants of the Ten Tribes, and 
described their customs, linguistic mastery, and exclusive reliance on Scripture. 74 




Figure 18. Guillaume Postel in attendance at a reception for the French ambassador 
at the court of Suleyman the Magnificent. The French delegates were greeted 
ceremonially, and a military parade was arranged in their honor. There was a formal 
reception, during which Postel was allowed to kiss the Sultans hand. The two 
sides exchanged gifts, and Postel presented a letter from Francis I, reaffirming the 
Franco-Ottoman alliance and urging Suleyman to attack the Habsburgs in Hungary. 
From Hazine, MS 1517. Courtesy of Topkapi Palace Museum Library. 


c>6 Cross-Cultural Scientific Exchanges in the Eastern Mediterranean, 1560-1660 


Postel’s sensibilities thus resonated with the hermetic tone prevailing in so many 
European centers of learning: its message was that once people of all faiths were 
brought into one religion, creation itself would be restored to its pristine glory 
in a grand restitutio omnium , 75 The “restitution of all things” played as a neces¬ 
sary prelude to the establishment of a universal monarchy. It could be achieved 
through careful use of old texts, either from the East or of cabalist and Karaite 
origins. Indeed, Postel’s main interest in the East was the ancient Holy Scripture, 
but he did not deny the effectiveness of the late medieval Arabic astronomical 
texts that he brought back to Padua, texts that, apparently, Copernicus had used. 76 
Postel paved the way for a larger European interest in the Karaites by other Chris¬ 
tians and Jews, especially those concentrated in Venice. 

Protestant theologians regarded the Karaites, because of their exclusive faith 
in Scripture and their rational critique and rejection of Jewish tradition, as the 
“true Jews” or “Protestant Jews.” In the grand messianic Protestant scheme, the 
Karaites were expected to lead a general Jewish conversion to Protestantism 
and, by so doing, to accelerate the messianic era. 77 In the same vein, the English 
theologian John Dury corresponded with his friend Menasseh Ben-Israel, the 
printer of Delmedigo’s works, regarding the possibility that the Lost Tribes were 
found in the New World. 78 In 1650, Ben-Israel published, in Latin, an apocalyptic 
work, The Hope of Israel, in which he stressed that Western and American Jews 
would gather in Egypt, and Middle Eastern and Asiatic Jews in Assyria. 79 Dury 
added that the Karaites would come from Russia, Constantinople, and Cairo and 
would lead the Ten Tribes to the Holy Land. 80 Moreover, the source for Dury’s 
knowledge about the Karaites came from the cabalist Johann Stephanus Rittangel 
(1606-52), 81 who had studied in Constantinople, just like Delmedigo, spending 
twelve years with rabbis and Karaites. 82 

Furthermore, subversion of the authority of the Vulgate and growing interest 
in the “original” scriptures increased scholarly curiosity about Karaite biblical 
commentary. The Karaites’ disregard for oral tradition and supposed reliance 
solely on direct, rational reading of Scripture attracted European Hebraists, who 
labored to reconcile Scripture with the deep changes in cosmology. The avail¬ 
able Hebrew exegeses had already been studied and collated by Hebraists such as 
Postel, who subsequently turned to other ancient exegeses as possible sources of 
the Jewish commentators. 

Protestant interest in the Karaites intersected with contemporary Jewish 
thinkers at various points, and directly and indirectly with Delmedigo himself. 
Hermetic Christians, men such as Postel and Rittangel, just like Delmedigo, spent 
some time in the East, especially among the Karaite communities of Constanti- 
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nople. Their visits were also an opportunity for collecting Karaite manuscripts, 
as well as works of Muslim astronomers. The importation of these manuscripts 
helped generate a Hebraist scholarship that, in later generations, increased the 
Christian awareness of Karaite ideas. Moreover, Christian Hebraists who visited 
Constantinople also tended to sojourn in Venice, the gateway to the East. 

Venice was Delmedigo’s center of activity in 1613-14, when he was on his way 
from Padua to Crete. This visit is crucial for understanding what stimulated his 
interest in the Karaites and what propelled this Copernican to take a decision two 
years later to proceed to the East. It helps place Venice squarely within the context 
of Delmedigo, his hermetic passions, and the critique of rabbinical culture. The 
discourse about the Karaites in Europe and its connection to contemporary Jew¬ 
ish questions reached Delmedigo through the colleagues and masters who also 
wrote the approbations for Elim, and their credibility helped defuse any suspicion 
of heterodoxy. As it turns out, most of the writers of approbations for Delmedigo 
came from Venice—such scholars as da Modena, Luzzato, and HaLevi. 

In Praise of Skepticism 

Let us start with Leon da Modena, who seems to be a strong link between larger 
interests in the Karaites and Delmedigo. The appropriation of the Karaites by 
Christians, especially by Protestant messianic thinkers, caused Jewish rabbis to 
suspect certain Karaites of fostering heterodoxy. Joseph Kaplan has shown that 
many conversos, on their return to Judaism, carried new ideas about the Jew¬ 
ish oral tradition, thus prompting defensive actions to protect the rabbinical- 
oriented traditions. 83 Uriel da Costa had a direct bearing on da Modena and was 
one of the heterodox predecessors of Spinoza in Amsterdam. Da Costa had a 
positive view of the Karaite trend that went against Jewish oral tradition. Al¬ 
though he never officially aligned himself with the Karaites, da Costa found in 
their controversies with the rabbis support for his main argument that the oral 
law was merely human artifact, and he accused the rabbis of a “great heresy” for 
elevating oral law to the same level as the revelation of Moses. 84 

Da Costas skepticism about the oral law reached the attention of Delmedigo’s 
master, the rabbi Leon da Modena of Venice. In 1615, da Modena responded in 
a tolerant tone to a question from an Amsterdam rabbi who was rather anti- 
Karaite. 85 Da Modena’s interests in Karaites, skepticism, and the debate about 
the Ten Tribes came through various sources and circumstances. In an undated 
letter to a friend, he writes that “he received a letter from Damascus about the 
Lost Tribes, [an issue] that has a renewing interest and approval these days.” 86 
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In another letter he mentions that he wrote a polemical book (no longer extant) 
against the Karaites. 87 He cites Karaite biblical commentary and praises himself 
for being “exceptionally fluent in the literature of the Karaites.” 88 In the years per¬ 
tinent to our discussion, 1614-15—when Delmedigo was in Venice and da Costa 
was spreading his brand of skepticism—da Modena, through fear of persecution, 
only seemingly confronted the Karaites. 

In 1614-15, da Modena composed a work in Italian, Historia dei riti hebraici 
(History of the Rites of Present Jews), dedicated to James I of England. 89 The work 
was published in Paris in 1637, then printed in Italian in 1638 and in English in 
1650. To the French translation, da Modena added two supplements that describe 
two Jewish sects—Samaritans and Karaites—and the basic ways in which they 
differed from mainstream Judaism. In the chapter on the Karaites, he reacts to the 
growing Christian interest in the sect and at one point mentions that Christian 
commentaries on the Karaites referred to them as the true representatives of the 
ancient Jewish religion. 90 What motivated da Modena to have a printing made in 
Paris was his acquaintance with Parisian Hebraists who were studying Samaritan 
and Karaite texts. 91 

Jacques Gaffarel (1601-81) was one of these acquaintances, a French Hebra¬ 
ist who was a friend of Tommaso Campanella in Richelieu’s court. Gaffarel and 
da Modena had met in Venice and shared interests in Hebrew Scripture, her- 
meticism, and astronomy. In one of his own works, Unheard-of Curiosities, Gaf¬ 
farel discussed creating horoscopes of the patriarchs; he argued that the Hebrew 
letters could be seen in the constellations and hence that divine knowledge was 
originally given to the Hebrews on Mount Sinai. 92 Gaffarel urged da Modena to 
print the work, 93 in response to publication of a work by the French prelate and 
theologian Jean Morin (1591-1659) concerning the Karaite commentary of Ahron 
Ben-Joseph (Ben-Josef). 94 Morin was highly active in converting Jews as part of 
the Christian messianic agenda, and he needed to show that rabbinical Judaism 
was severed from ancient Jewish traditions and that the rabbinical texts of the 
Bible had undergone serious change. The return to these traditions, he thought, 
would show the close relationship of Judaism and Christianity. Accordingly, 
Morin consulted manuscripts of the Samaritans that were brought to Paris by the 
French ambassador to Constantinople, Harley de Cesy, and his friend Pietro della 
Valle; he also used the Karaite works brought by Postel. 95 

Gaffarel urged da Modena to go into print with Historia dei riti hebraici. The 
work presents Jews in general as acceptable to Gentiles, as nonsuperstitious, be¬ 
nevolent, moderate, and modest—probably to ease the criticisms being aimed 
at rabbinical Judaism by Christians, Karaites, and Jewish skeptics. 96 Moreover, 
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da Modena dedicated a section to the Karaites and elucidated the essential dif¬ 
ferences between them and mainstream Jews, with no real signs of any bitter 
contemporary exchanges. Da Modena promoted a synthetic approach that called 
on Jews to engage with the social and intellectual world of the Gentiles and to 
revitalize their intellectual sources. He socialized outside his home without wear¬ 
ing a head covering, and he was engaged with many Christian scholars who came 
to study with him or to exchange views. 97 He collaborated with other scholars of 
alchemy and hosted them in his private alchemical laboratory in the basement of 
his family home. 98 On one of these occasions, his son Mordechai was exposed to 
toxic fumes and fell sick and died. 99 

Finally, da Modena deeply engaged with the sort of skepticism that was associ¬ 
ated with Karaite thinking. He claimed to have obtained a provocative, anony¬ 
mous manuscript entitled Voice of the Fool (Kol sakhal), which contained a harsh 
attack on rabbinical culture. 100 However, many of his contemporaries made the 
claim (supported by some modern scholars) that da Modena forged the name of 
the “unknown writer” and the dates, and that he himself was behind the opin¬ 
ions that he could not openly advocate. But more pertinent to our story, the 
work utilized a variety of Karaite skeptical arguments against rabbinical Judaism. 
In assessing the “mysterious work,” da Modena says that the “enigmatic writer” 
heavily relies on Karaite writings. 101 The mysterious work argued that since the 
destruction of the Second Temple, the revelation of Moses had attenuated among 
the Jews, causing their political and intellectual decline. But the Karaites had 
followed a different course. Although the “enigmatic writer’” does not support 
Karaite ideas, he says that the Karaites still held to the correct revelation of Moses 
and did not fall into decline. On the contrary, they strengthened with time. 102 

The “enigmatic writer” also has something to say about the study of astron¬ 
omy. Just like Delmedigo, he writes (and I suspect Delmedigo borrowed these 
very words) that at certain times, Jews had rituals involving dancing before the 
moon instead of raising their heads to the heavens and understanding the order 
of the stars and planets. And in a different place we find again the same words 
Delmedigo used, when the “enigmatic writer” states at the end of the essay that 
rabbinical Judaism “darkened the clear light of God’s revelation, and I could not 
hold this evil problem in my stomach ... I know that the rabbis and the heads 
of the academies would curse and excommunicate me and my work. However, 
maybe, one single person in a generation, who is clean from this foolishness, 
would find my arguments appealing.” 103 

We find another connection in da Modena’s approbation for Elim. Da Mo¬ 
dena mentions Delmedigo’s trip from Padua to visit him in Venice. But more 
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importantly, he writes: “the righteous among our people, who would shut their 
eyes from natural philosophy and metaphysics, only cover their stupidity and 
foolishness with pretentious holiness. I wrote against them in my work Shaagat 
arieh [the published version of Voice of the Fool]!’ 104 Da Modena is implicated as 
the “enigmatic” authorial voice of the heretical work, indicating the convoluted 
art of writing that a skeptical Jew had to use in discussing Karaite works. 

Da Modena, Delmedigo, and other critical, if not skeptical, rabbis were not 
the only ones to stress the decline of Jewish intellectual culture and to preach in 
favor of cultural, intellectual, and economic assimilation with Gentiles. Another 
approbation writer, a senior member of the Jewish community in Venice and a 
friend of Delmedigo, was Simone Luzzato (d. 1663). In Elim, as noted earlier in 
the chapter, Delmedigo often stresses that the only intellectual Jews he met who 
could understand and cultivate the new findings in astronomy and mathemat¬ 
ics were the Karaite Jacob Iskandrani of Cairo, the Karaite Zerah Ben-Natan of 
Troky, and the rabbi Simone Luzzato of Venice. 105 In a different work, Spring of 
Life ( Ma’ayyan ganim), Delmedigo states that no one in the Jewish world really 
understood the new astronomy “apart from one notable man from Venice, whose 
fame has reached to the top level among Gentile scholars, rabbi Simone Luzzato, 
knowledgeable in all the parts and details of knowledge.” 106 Luzzato was an ex¬ 
ceptional case for Delmedigo, because he was well educated in “external” (that 
is, non-exegetical) studies, including politics, economy, and natural philosophy. 
Moreover, he also stressed the cultivation of contemporary natural philosophy as 
an urgent necessity for Jews. 

Luzzato promoted the belief that Jewish writers should engage intellectually 
with Gentiles. He composed a utopian essay, Socrate overo dell’humano sapere 
(1651), describing a scientific society on the island of Delphi, in which intellectual 
freedom would help men acknowledge the ultimate truth, accessible to them 
by a combination of reason and divine inspiration. The society would be solely 
dedicated to proving revelation through the application of reason to the explora¬ 
tion of nature. 107 However, Luzzato is mostly known for his work Discorso circa 
il stato degli Hebrei (1638), in which he promotes the incorporation of Jews into 
Gentile society. 108 He argues that the universal character of the religion of Moses 
might benefit both Jews and Gentiles in any society where they found themselves. 
Incorporation would bring to Jews stability and rights without persecution, and 
they could work on a revival of their wisdom. 

Like Delmedigo, Luzzato believed that before the Greeks, Jews had been 
masters of natural philosophy. However, in contrast to Delmedigo, he thought 
that the decline of Jewish intellectual life occurred because of exile and political 
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insecurity: “virtue and scholarship exist only with a comfortable life.” 109 Accord¬ 
ingly, ever since the destruction of the Second Temple, Jews had been in danger 
of “declining into total ignorance and only the reading of the Bible made them 
modestly use their mind and curiosity in the science of nature.” 110 Luzzato men¬ 
tioned three great Jews who combined reasoned revelation with the secrets of 
nature: “Moses, the head of the prophets, Philo Judaeus a genius philosopher 
before the decline of the Jews; and Maimonides the genius philosopher after the 
decline of the Jews,” all associated with Egypt. 111 The fear of Jewish intellectual 
decline impelled Luzzato to encourage study of the new astronomy. In praise of 
Delmedigo’s Elim, Luzzato writes: “my heart was joyful to discover these wisdoms 
[in Delmedigo’s book], it would close the lips of those Gentiles who arrogantly 
state we have no wisdom. These days the scholars of Greece and Rome would say: 
they have just the same hearts as we do.” 112 

According to Luzzato, works in contemporary astronomy, like those of Del- 
medigo, were important not only to restore Jewish intellectual pride, but actually 
as the highest level of worship of God, because “it is a commandment from the 
Torah to contemplate nature in order to come to the closest truth about the cre¬ 
ator. Therefore it is an imperative to study astronomy, for it will help us determine 
Time, and also [will be] a gate to and an introduction to the omnipotence and 
omniscience of God.” 113 

Luzzato devoted only a small portion of his book to the question of the Kara¬ 
ites. To him, the rejection of traditional rabbinical readings caused unresolvable 
arguments and made the Karaites an ungrounded sect. However, he praised them 
for their metaphysical arguments that the soul is imperishable and, as in hermeti- 
cism, that spiritual angels transmitted the word of God to Moses. 114 

finally, we consider the approbation for Elim written by Jacob HaLevi. He was 
the son-in-law of da Modena and the student of David Ben-Shushan, the math¬ 
ematician and colleague of the Ottoman astronomer Taqi al-Dln. HaLevi repeats 
the arguments of Luzzato and da Modena that “this work will comfort us from 
the upsetting things that were said by the Gentiles about the righteous people [the 
Jews], [implying that] we have lost the wisdom and reason of our ancestors.” 115 

Venetian scholars of that time were engaged with the problem of skepticism 
and Karaite arguments. However, the defenders of rabbinical authority, such as 
da Modena and Luzzato, still generated strong criticism against the stagnation 
and isolation of Jewish life. They were sources for Delmedigo’s exhortations to 
Jews and anchors for his unique criticism of the Jewish role in natural philos¬ 
ophy. On the one hand, Delmedigo adopted the skeptical and Karaite notion 
that the revelation of Moses was ultimately superior to any later teaching of the 
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rabbis. On the other hand, he criticized the narrow-mindedness of rabbinical 
intellectual culture, which impeded the development of natural philosophy in 
the academies. 

Later radical Jewish critics talked about the fall of the Jews after the destruc¬ 
tion of the Temple and the need to revitalize Jewish social and cultural life. The 
revitalization would require two complimentary stages. First, given that the 
source of civilization was the revelation of Moses, the Jews must recover this 
pristine knowledge and thus reform their lives and integrate into society and into 
intellectual and cultural currents. Second, Gentiles must open doors for Jews, 
who could serve as a link to ancient sources of natural philosophy. 

We have traced Delmedigo’s work through the clues provided in his 
writings and from evidence provided by his position in a nexus of scholars. While 
studying in Padua, he was convinced by the Copernican cosmology and, at the 
same time, grew increasingly disturbed that, for generations, Jews had not made 
significant contributions in natural philosophy. During his visits to Venice, he 
was exposed to skeptical and Karaite arguments against rabbinical intellectual 
culture, and he appropriated these arguments, with a hermetic-cabalist twist, into 
his own views on Jewish intellectual history. The poor state of natural philosophy 
among the Jews, he concluded, was a result of two things: the rabbinical method¬ 
ology that elevated oral law above Mosaic revelation and the priorities of printers. 
The Hebrew presses preferred religious works and by so doing excluded many 
Hebrew manuscripts of natural philosophy that in earlier times, Delmedigo sup¬ 
posed, had circulated within Jewish intellectual culture. His solution for promot¬ 
ing Copernican cosmology among Jews and for incorporating Jews into the con¬ 
temporary culture of natural philosophy was embodied in the utopian Elim—the 
very origin of revelation. He would show that the new cosmology exposed shards 
of the unitary revelation of natural philosophy given to Moses. Consequently, 
he collected manuscripts of the Karaites and of Ibn-‘Ezra in the East, where he 
hoped to find the hermeneutic threads that led back to the corpus hebreicum and 
to Elim. 

Delmedigo’s esoteric writings offer a possible direction for further research. 
Until now, intellectual historians have looked for coherent structure in his 
thought, but have overlooked the mechanisms of the print culture and the ways 
in which only certain works made it into print and were or were not accepted 
as authorities. Seeking coherence of thought and taking texts as self-contained 
and fixed can be a deceptive approach. In an important comment made by the 
printer Menasseh Ben-Israel at the end of Elim, we find additional information 
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on the process of transforming manuscripts into books in early modern times. 
Ben-Israel had urged Delmedigo to publish his work because of a lack of knowl¬ 
edge, in Hebrew, on recent natural philosophy. Delmedigo was rushed and had 
neither the opportunity “to let his thought marinate in his mind” nor the time 
to revise the first draft. Ben-Israel thus felt compelled to write that “many of his 
[Delmedigos] tales are obscure, and there are also many mistakes in the text. 
Whoever does not understand the text or would find a mistake, after my proof 
editing, [should excuse me] since the text came to me with inaccessible handwrit¬ 
ing and as drafts full of mistakes. Therefore, I beg before all the scholars not to 
blame me and not to lay the sin on me.” 116 

Delmedigos lack of clarity and miscues with his printer produced an almost 
inaccessible work that only few in Amsterdam could grasp. One of the few who 
did delve into Delmedigos esoterica was Benedict Spinoza, a reader of Elim. Ac¬ 
cording to J. D. Ancona, Delmedigo was a source for many of Spinoza’s argu¬ 
ments about the decline of the Jewish people. 117 One might suggest that the Vene¬ 
tian circle that called for a Jewish radical enlightenment was the precursor of the 
Radical Enlightenment promoted by Spinoza. 



CHAPTER FOUR 


Converting Measurements 
and Invoking the “Linguistic Leviathan” 


J ust before his death in 1652, John Greaves (b. 1602), a professor of as¬ 
tronomy, published Astronomica quaedam ex traditione Shah Cholgii Persae, 
a bilingual, Persian-Latin edition of a late fifteenth-century astronomical work 
from Persia. To this work he attached a Persian-Latin astronomical dictionary, 
which was addressed to Latin-readers. The inspiration for this linguistic astro¬ 
nomical project came in 1637, when Greaves left his position at Londons Gresham 
College to travel for a few years in the Near East. In his travels, he conducted as¬ 
tronomical observations with local astronomers, measured the pyramids, looked 
for the perfect ancient cubit, and collected Arabic and Persian manuscripts on 
astronomy and geography. On his return to England in 1640, he was appointed to 
the Savilian Chair of Astronomy at Oxford University and, while there, published 
works on the pyramids, Persian language, ancient measurements, and Arabic 
geography—all unexpectedly addressed to Latin-readers. 

By the time Astronomica quaedam was published, Greaves was at the end of 
his academic career and near the end of his life. He had been ejected from Ox¬ 
ford, along with all other royalists, during England’s Civil War, and his two major 
patrons, Archbishop William Laud (1573-1645) and Archbishop James Ussher 
(1581-1656), were either dead or unable to protect him from the parliamentarians 
who had taken over the government. Not only did the parliamentarians and their 
sympathizers reject royalist claims, but they also espoused a new experimentalist 
view of nature that advocated firsthand experience while disregarding traditional 
authority and history. Stranded and miserable, Greaves spent the rest of his life 
preparing publications on astronomy and geography that searched for true cos¬ 
mology in medieval Islamic sources. At a time when traditional Islamic astron¬ 
omy was pushed aside, Greaves—perhaps surprisingly—had in mind readers 
who would be interested in a Persian-Latin dictionary of an astronomy that had 
lost its historical authority. 
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The interest in apparently anachronistic astronomical sources may seem ex¬ 
traneous to the development of post-Copernican astronomy. However, the lin¬ 
guistic reform in astronomy was situated at the heart of various cultural and 
political trends. The political events that took place in mid-seventeenth-century 
England sparked controversies over philosophy and political theology that capti¬ 
vated scholars such as Greaves, who started debating the question of philosophi¬ 
cal demonstrations and authorities of truth in natural philosophy. The work of 
Steven Shapin and Simon Schaffer throws light on how politics was reflected 
in the approaches of Robert Boyle and Thomas Hobbes toward epistemological 
problems in natural philosophy. 1 The question at stake was how to promote and 
integrate a community of natural philosophers that could resolve controversies 
in the best possible, most credible, way. On the one hand, we see Boyle, the par¬ 
liamentary sympathizer, placing experiments under the scrutiny of trustworthy 
witnesses; on the other, we have Hobbes, the royalist, who held that there is a 
need for a “Leviathan,” a “meta-philosopher,” that might resolve controversies 
and establish credibility in natural philosophy. 

Greaves also played a central role in the establishment of English Oriental¬ 
ism. Historians working in that field tend to believe that the search for answers 
in the Near East was part of an increasingly global interest in the “Orient.” 2 Here, 
however, we probe the seemingly anachronistic interests in Arabic and Persian 
sources of astronomy. Why, after the new Copernican and post-Copernican 
astronomical systems, which invalidated ancient Greek and Arabic astronomy, 
would English astronomers find Arabic and Persian sources to be so crucial to 
their work? 

The answers will emerge from a deeper social story about John Greaves 
(1602-52). The appeal of the “Near East” was not primarily to learn about the 
“Near East,” but was part of a search for the “primordial sources” needed to re¬ 
solve various contemporary controversies in both political theology and natu¬ 
ral philosophy. In his travels, Greaves interacted with material objects such as 
ancient monuments, coins, and manuscripts. As a by-product, he informed lo¬ 
cal astronomers about the new cosmologies and taught them the observational 
techniques of Tycho Brahe. Greaves’s travels—observing eclipses, measuring lati¬ 
tudes and ancient monuments, collecting and comparing texts—were set against 
the backdrop of a historical a priori: a “Linguistic Leviathan” (to coin a phrase). 
He searched for a primordial, divine language of words and units of measure that 
could be applied to descriptions of nature. The quest was motivated by his be¬ 
lief that multiple cosmologies arose because of the deterioration of astronomical 
terminology: in the process of translation, the true meanings of words were lost. 
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His methodology aimed to purify language by returning to the one, primordial 
language to resolve controversies. In a sense, the quest for a Linguistic Leviathan 
that occupied Greaves and his colleagues reflected a search for a “true science” 
that could simultaneously work as a gateway to religious truths. 

To fully understand the cultural lineages of Greaves’s methodological prin¬ 
ciples, we can examine texts of three different types and formats. The first type 
elaborates his interest in measurement, nomenclature, and antiquity—his scien¬ 
tific works on Islamic sources of astronomy and on ancient measurements. The 
second type consists of personal correspondences, including letters and essays 
composed for his patrons—archbishops Ussher and Laud. These documents help 
us understand the direct instructions and the subtle motivations for his voyages 
and writings. They were mainly gathered by Thomas Birch and published in 1737 
as the Miscellaneous Works of Mr. John Greaves , 3 and a few are also found in the 
collected works of Ussher and Laud. The third type of source is the writings of 
Greaves’s colleagues and foes in the academic world of Oxford that situate the 
Linguistic Leviathan within the contemporary controversies in political theology 
and their effect on adversarial camps in natural philosophy. 

Ancient Meanings and the Purification of Astronomical Language 

In chapter two, we saw that Pietro della Valle, like John Greaves, took up the dif¬ 
ficult task of composing bilingual essays on astronomy. Yet the two men’s reasons 
for doing so were strikingly different. Whereas della Valle translated the work 
of Christopher Borrus from Latin to Persian to introduce the Tychonic world 
system to, as well as attempting to convert, Mullah Zayyn al-Din al-Larl, Greaves 
wanted astronomical terms in Arabic and Persian to become known to his Eu¬ 
ropean peers. Consequently, we face the question of what use post-Copernican 
European astronomers might have had for such a lexicon. The introduction to 
Astronomica quaedam supplies an explanation. 

A little less than four hundred years ago, Gerard of Cremona [the famous 
translator of the twelfth century], a man who was exceptionally skilled in the 
Arabic language though not as well versed in astronomy, published [translated 
from Arabic to Latin] theories of the planets. Regiomontanus ... was the first 
to rebut his errors, which had been accepted here and there in the schools and 
had been rashly approved by professors who were unskilled in the arts. In fact, 
even a little before his [Regiomontanus’s] time, Georg Peurbach, an eminent 
astronomer and Regiomontanus’s master . . . wrote his book Theoricae novae 
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planetarum , by which he facilitated the reading of Ptolemy and the ancient 
astronomers. 4 

Gerard of Cremona was the first to translate many philosophical works from 
Arabic to Latin, including Ptolemy’s Almagest, 5 but his lack of proper understand¬ 
ing in astronomy and astronomical nomenclature resulted in the production and 
canonization of astronomical texts that were an imperfect Latin representation 
of the originals. Peurbach’s and Regiomontanus’s criticism of linguistic errors 
in the Latin translation of the Almagest inspired an investigation of the original 
Greek works and was a necessary and welcome step forward. However, Peurbach 
did not have access either to Ptolemy’s De hypothesibus planetarum or to Arabic 
works such as those of al-Battani and al-TusI, which introduced Ptolemy’s short 
work and developed a nomenclature of astronomy. Greaves gives credit to Peur¬ 
bach for at least having written a summary of the particularly elusive aspects of 
the science. 

Therefore Peurbach should be praised for being the first after the rebirth of 
learning in Europe who wrote a short introduction to the most perplexing 
parts of astronomy. Since the time of Peurbach there have been published 
several treatises upon the elements of astronomy, or commentaries upon that 
writer [Peurbach]. Amongst these the most eminent are Erasmus Reinhold 
and Michael Maestlin, the latter of whom is frequently recommended by Tycho 
Brahe. But even these writers have not explained everything to the extent that 
an attentive reader could wish. For, we find in them a fair number of barbarous 
terms unpleasing to the Latin ears, but everywhere used in the writings of as¬ 
tronomers, the origin of which [terms] is a matter of interest for the Republic 
of Letters. 6 

But why was it necessary to understand Muslim astronomical sources in their 
original languages? Greaves understood that the Latin astronomical nomencla¬ 
ture used in Europe was formed by incorporating Arabic terms. From the Alfon- 
sine tables, which supplied a mass of exotic words in the Latin texts on astron¬ 
omy, “came the words Juzahar, Zenith, Nadir, Buth, with an unusual variety of 
others, either taken from the Arabians, or formed in imitation of them.” He gives 
further examples, stating that even the Arabic terms were probably corrupted 
meanings of either Greek or Mesopotamian words: “for it happens in science as 
in names of countries and places, that what has once been commonly received, 
will be obscured by the length of time.” 7 

Underlying the corruption afflicting astronomical terminology lay a decay in 
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the true meanings of words, which had once resided perfectly within a “universal 
language.” In tracing exotic words to their primordial sources, Greaves chose as¬ 
tronomical terms from the commentaries of Mahmud Shah Khaljl, hoping that 
the reader would be doubly benefited. 

For those who are familiar with astronomy will see the origin of several words 
without which the tables used, at one time by the Arabians as [at] another by 
the Persians and Indians, cannot be understood; and [will] perceive that the 
celestial hypotheses of those nations are exactly compatible to those of Ptolemy 
[see figure 19]. We have them [the words] briefly and clearly explained here, 
and adapted to the motions of the planets from the accurate observations of 
al-Tusi in the city of Maragha. Those, likewise, who study the oriental tongues, 
will be pleased to see a book published in the genuine Persian language. 8 

For various reasons, Greaves preferred to present the little-known fifteenth- 
century Shah Khaljis astronomical tables rather than simply make a direct trans¬ 
lation of those of al-Tusi. We know that Mahmud Shah Khaljl was the ruler of 
Malwa Persia during the years 1435-69. His work Ztj al-jam’i (The Universal 
Astronomical Tables) canonized the astronomical tables of the two great Is¬ 
lamic observatories: Maragha in the thirteenth century and Samarqand in the 
fifteenth. 9 Fifteenth- and sixteenth-century works of Islamic astronomy were, 
in fact, innovative in their observations and in adding mathematical solutions 
to the problems of planetary motion, such as Khafri’s four explanations for the 
Ptolemaic model of Mercury. 10 Greaves chose later work, such as that of Shah 
Khalji, because it standardized and canonized terms and gave general, conclu¬ 
sive summaries of medieval astronomical tables. His interest in such texts shows 
that Europeans used not only prominent ninth- to thirteenth-century Islamic 
sources, but also later Muslim astronomical achievements. Even after Coperni¬ 
cus, astronomers who invoked antiquity to confirm the Tychonic system were 
dipping into contemporary Islamic texts, looking for a projection of the past 
onto modern theories. Thus, instead of compiling a summary of many primary 
sources of Muslim astronomy, Greaves benefited by using a work (Shah Khalji’s 
tables) that carefully smoothed out the essential points of Muslim astronomy. It 
enabled him to avoid the mistakes made by copiers over the years and to present, 
more efficiently, a precise account of standard Muslim astronomical terminol¬ 
ogy. Islamic commentaries could facilitate solutions to contemporary astronomi¬ 
cal problems. Dissatisfied with misused astronomical terms, Greaves called for a 
return to the old Arabic and Persian astronomical literature through which one 
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Figure 19. Sample pages from John Greaves’s Astronomica queedam, clarifying 
technical astronomical nomenclature. From Greaves, Astronomica queedam ex 
traditione Shah Cholgii Persae: una cum hypothesibusplanetarum (1652), QB41. 
Courtesy of The William Andrews Clark Memorial Library, University of 
California, Los Angeles. 


could reclaim precision in language, in the numerical data of astronomical tables, 
and in units of weight and length. 

Yet, Greaves’s travels in the Near East were more than a search for texts. In 
addition to collecting manuscripts, he carried on professional conversations with 
local astronomers. While in Constantinople in the 1630s, he looked for approval 
among scholars for the Tychonic system, but not only by consulting primary 
sources (figure 20). He also conducted dialogues with local astronomers about 
the two chief systems of the universe, although he apparently did not appreciate 
their opinions: “Turkish astronomers of no means or skill” stressed their agree¬ 
ment with “the observations of Tycho Brahe, a name that in these regions and 
ours had gained an overall fame [nam in eas regions e nostrabitus ejus uniusfama 
pervenit ].” u 

Greaves’s preparation of an astronomical dictionary seemed to be part of a 
larger project. In the preface to a treatise on geography, Binae tabulae geographicae 
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Figure 20. Text pages with calendric tables in one of the manuscripts Greaves found 
on his travels and brought back to Oxford. From Zij al-Jadid al-Sultani Ulugh Beg , 
MS Greaves 5, Bodleian Library, University of Oxford. 


t me Nassir Eddini Persae, altera Vlug Beigi Tatari, which he attached to his main 
work on astronomy, Greaves mentioned that some scholars implored him to 
undertake the editing of the “Geographical Canon” of Abu al-Fida and to satisfy 
the European demands “for a usable edition of al-Fida, by which, many argued, 
geography would be illustrated properly.” 12 

Monstrous Copernican Astronomy 

The need for precision of data and accuracy of text became urgent. Greaves and 
his social peers were concerned with certain astronomical-geographic problems, 
ones that inspired mathematical voyages. Imprecise astronomical tables, they ar¬ 
gued, had resulted in “monstrous” (Copernican) astronomical theories. Greaves 
came to such a conclusion after a close and idiosyncratic reading of Copernicus’s 
De revolutionibus. In a private collection in Oxfordshire, Owen Gingerich found 
a copy of De revolutionibus with Greaves’s marginalia, which formed the great 














Converting Measurements and Invoking the “Linguistic Leviathan 



Figure 21. Greaves’s marginalia on his copy of Copernicus’s De revolutionibus , first 
edition (1543). In the enlarged section, Greaves compares data from the Ptolemaic 
tables with those of ‘All Qushji, a fifteenth-century astronomer and member of the 
Samarqand Observatory. This copy was in the library of the Earl of Macclesfield; it 
was removed from Shirburn Castle in 2004 and sold by Sotheby’s to an anonymous 
buyer. © Sotheby’s. 


bulk of the annotations on this copy, with some mathematical and astronomical 
notes and planetary parameters in Arabic and Persian (figure 21). 13 

The gradual acceptance of the Copernican model, facilitated by Galileo and 
Kepler, put Tychonic astronomers such as Greaves in an apologetic position. He 
claims in his Binae tabulae that “if these Islamic sources [which he had been col¬ 
lecting in the Near East] had been known to the Europeans in the preceding ages, 
those monstrous hypotheses like Copernicus’s theory of eight heavens [portento- 
sae hypotheses octavi coeli], long before introduced by Thabit Ben-Qurra, would 
have been exploded.” 14 He also refers to Copernicus’s use of the theory of preces¬ 
sion of the equinoxes. The earth’s slight, constant wobble makes the axis rotate, 
thus changing the sited position of the celestial pole. Observations repeated over 
very long periods disclose the pattern of precessional motion; as the centuries 
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pass, the celestial pole moves gradually through the stars in this circle, at a rate 
of 0.7 degrees per century, and completes one revolution every twenty-six thou¬ 
sand years. The consequences of correctly computing precessional motion were 
radical, affecting the frame of reference in which longitudinal motions occur. 
Moreover, the apparent position of the pole would be changing over time, which 
means that the timing of seasonal nodes, the North Star (polestar), the zodiac, 
and geographic coordinates were changing as well. 

A royalist such as Greaves appealed to the divine political authority of the 
king and the unchangeable authority of ancient wisdom. He maintained a solidly 
geographic understanding of Copernican precession, “that the poles of the world 
changed their sites, and subsequently all countries [have changed] their lati¬ 
tudes,” 15 and thus time and place in antiquity were impermanent. An unwanted 
result would be that Holy Scripture could not remain eternally authoritative 
on any reference to the location and time of events. The radical implications of 
Copernican precession disturbed the political and natural order. 

All of this leads us to the logistics and itinerary of Greaves’s travels. If ancient 
latitudes for cities recorded by the Greeks and Arabs were the same as modern 
latitudes, 16 without even a few degrees of change since the time of Ptolemy, then, 
in Greaves’s thinking, the poles of the earth do not change their locations. For 
this purpose, he visited the ancient cities of Alexandria, Rhodes, Constantinople, 
and Baghdad and calculated the local latitudes by measuring the altitudes of the 
celestial equator or the celestial North Pole. Apart from measuring latitudes, he 
also had an ambitious astronomical project concerning the longitudes of these 
ancient cities. He traveled to arrange simultaneous, comparative observations 
(in Alexandria, Baghdad, and Constantinople) of a lunar eclipse predicted for 
December 10,1638. 17 By training local astronomers—mainly Europeans living in 
the Near East—and equipping them with modern instruments and techniques, 
he planned to measure the altitude and azimuth and, most importantly, to record 
the local time of the event, to determine the time differences between the cities 
and thus their longitudes. 

Through his travels, Greaves hoped to put the numerical data of Ptolemy, 
Copernicus, and Tycho to the test of precision. That his observations of the 
eclipse and his other observations in Rhodes and Alexandria resulted in numbers 
closer to the Ptolemaic than to the Copernican tables was further proof of the 
imprecision and refutability of the Copernican system. Whether heliocentrism 
turned out to be true or false was not as important for Greaves as the deeper 
implication—that Copernicans believed a theory in which ancient knowledge 
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had no value and the natural order was subject to changes in astral-chronological 
timing. The royalist professor of astronomy adhered to a deductive political order 
headed by the king. His way of saving the old order of nature was to criticize the 
Copernican system, not on theological, physical, or mathematical grounds, but 
at the level of language and numerical precision. Thus, Greaves had a unique and 
unconventional take on the Copernican system. By stressing that his measure¬ 
ments of latitude did not detect the expected difference (based on a polar shift of 
0.7 degrees per century) from Ptolemy’s accounts, he undermined Copernicus’s 
use of precession and Copernicus’s entire system. 

Greaves’s work focused primarily on criticism of radical developments in as¬ 
tronomy and especially of the Copernican system, which he found repellent. In 
his view, two new astronomical theories were established in less than a century 
simply because of the corruption of astronomical nomenclature and the loss of 
original texts from antiquity. The radical disagreements in astronomy were, in 
fact, a result of cumulative mistakes in translations, transcriptions, and usage 
of technical astronomical terms. The works of Ptolemy and the wisdom of the 
ancients had passed through too many mistranslations, a process in which, just 
as for language in the Tower of Babel, a universal astronomical nomenclature and 
precision and true knowledge were lost. 

From Language to Numbers: 

Restoring Precision to Ancient Measurement 

Greaves castigated the language of astronomy and demonstrated that transla¬ 
tions had distorted ancient knowledge into monstrous theories. His metrological 
research represents a unique consideration of the ancient language of natural 
philosophy that resonated with royalist political theology. Knowing only his bi¬ 
lingual dictionary, one might think Greaves believed that remnants of decayed 
nomenclature could be found in the late medieval Arabic and Persian astro¬ 
nomical works. However, through his Pyramidographia, in which he recaptures 
the measurements of the pyramids, and through A Discourse of the Roman Foot 
and Denarius, on the most precise classical measurements of cubit and foot, he 
searched for a metrological datum from antiquity—long before Islam. 

Greaves partly followed the argument of his patron Archbishop Ussher, which 
held that sources of Arabic and Persian could facilitate knowledge about the Bible 
and natural philosophy. 18 Astronomical writings in Arabic and Persian were im¬ 
portant not in themselves, but as carriers of the traces of a universal numerical 
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knowledge of the dimensions of the cosmos that existed at some point in antiq¬ 
uity. Greaves’s religious notions concerning Muhammad were not favorable. He 
referred to Muhammad as a false prophet and condemned him for delivering 
lies. In the essay on the pyramids, he states that Arabs excelled in the speculative 
sciences but not in histories and events in ancient times, and hence their account 
of the sources and meanings of the pyramids should not be considered reliable. 19 
As Greaves moved from Arabic-Persian texts on astronomy toward his work on 
ancient Egyptian, Hebrew, and Chaldean sources, he did not believe that the Per¬ 
sian and Arabic texts were necessarily accurate representations of the original 
works of Ptolemy and the ancients, merely that they were less corrupted than the 
translations into Latin. To rehabilitate universal knowledge required deep skill in 
the knowledge of ancient Egypt and Chaldea. Thus, he targeted not Islamic intel¬ 
lectual traditions per se, but the data contained in Muslim texts. 20 

In Egypt, Greaves searched for two types of source material: the physical mon¬ 
umental remains of the tombs and sculptures of Ptolemy and Hermes, and the 
secrets of the construction and measurements of the pyramids. 21 He was chiefly 
preoccupied with the question of why the ancient Egyptians built the pyramids 
(figure 22). Construction of the pyramids was a matter of the highest form of 
truth, because the ancient Egyptians invented astronomy and the zodiac signs. 
Therefore, “seeing [that] in these [pyramids] all things are made, and that the 
coming of the sun, which is as it were a point in respect of those signs, is the cause 
of the production of natural things, and its departure the cause of their corrup¬ 
tion, it seems very fitly, that by a Pyramid, Nature, the parent of all things, may 
be expressed.” 22 

There were various arguments about Egyptian knowledge. In one view, the 
Egyptians were excellent geometers and astronomers, and therefore traditional 
scholarship has believed that the pyramids expressed the first principles of Egyp¬ 
tian mathematics. Scholars mentioned, with a Pythagorean undertone, that as 
excellent arithmeticians, the Egyptians made the pyramids to represent the mys¬ 
teries of pyramidal numbers; or that as philosophers in the natural science of 
optics, they made the pyramids to demonstrate the interplay of shadow and rays 
from luminous bodies. Although Greaves accepted such explanations, which 
seem to connect measurement and geometric structure with research into natu¬ 
ral philosophy, he argued that they were inadequate. For him, the pyramids were 
symbols of unchanging historical authority. The Egyptians made the pyramids 
because “they apprehended it [the pyramid] to be the most permanent form of 
structure, as in truth it is, for, by reason of the contracting and lessening of it at 
the top, it is neither over-pressed with its own weight, nor is it so subject to the 
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Figure 22. Illustration from John Greaves’s Pyramidographia; Or, A Description of 
the Pyramids in -/Egypt (1646). Courtesy of The William Andrews Clark Memorial 
Library, University of California, Los Angeles. 


sinking in of rain, as other buildings .” 23 Thus, the structures were relatively per¬ 
manent: they still existed and were beyond the natural process of degeneration 
and decay that affected other buildings and things in nature. The measurements 
of the pyramids, as they stand today, are the same as when they were built. This 
permanence, for Greaves, pointed to the possibility of recapturing precisely the 
Egyptian metrological system. He judged the pyramids to be embodiments of 
divine ancient knowledge expressed in geometric forms that conveyed meaning 
about the structure of the universe. The key lay in grasping primordial, ancient 
measurements . 24 

The measurements used by Egyptians in constructing the pyramids were not 
the only concerns about ancient measurements. In accord with the significance 
that Laud attributed to the Jewish Temple, which carried “the original copy of the 
law, the word of God written in tables of stone ,” 25 Greaves saw in the measure¬ 
ments of the pyramids traces of the precise data for the sacred cubit, the unit of 
measure used in constructing the Temple. 
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In his essay on the Roman foot (unit of length), Greaves conceived the mea¬ 
surement of a foot in his own time as a distortion of the ancient “cubit of the 
sanctuary.” The different values of the foot or cubit could not be reduced, “as 
mathematicians observe, to measures of these times ,” 26 but had their own uni¬ 
versal proportional relations that could be restored by comparison of different 
ancient monuments that “by divine providence escaped the hands of ruin and 
continued to this latter ages.” Greaves’s technique was a combination of textual 
and archeological excavations. He looked at different historical texts that de¬ 
scribed the measurements of extant monuments. In his travel to Italy, Egypt, 
and Mesopotamia, he measured several monuments by the inch and converted 
his results to cubits or feet, cross-checking with ancient texts. It was as impos¬ 
sible, he argued, to recover the Roman foot from naked, unanchored description 
“as it is for mathematicians to take either distance or altitude of places, by the 
propositions of triangles alone, or by tables of sines and tangents, without hav¬ 
ing some certain and positive measure given, which must be the foundation of 
their enquiry .” 27 

The rehabilitation of the Linguistic Leviathan also included data concerning 
ancient weights. Greaves weighed ancient coins and compared the results with 
textual evidence of specie weight. As a result, he reconciled ancient weights with 
their contemporary counterparts. By obtaining the precise weight of the ancient 
Roman denarius, and by using archeological findings and textual testimonies in 
Hebrew, Arabic, Persian, Samaritan, and Greek, he established a precise weight 
of the Hebrew shekel OpW ), which was used in weighing the instruments of the 
Temple. The divine measures and weights were made “for high and sacred use, 
were kept in the Sanctuary, for God himself made this one... And it is no wonder 
that God, who so much hated a false balance, and a false measure, should commit 
the charge of these to the priests, as things most holy .” 28 The size of the Temple 
and the weight of what it contained constituted something divine: “the Cubit of 
the sanctuary was taken from the cubit of Adam, he being created in an excellent 
state of perfection .” 29 

The recovery of primordial nomenclature and units of measure also recon¬ 
ciled the ancient with the new “values of precision” and thus formed “a respon¬ 
sible, non-emotional and objective” language that would serve as a new, recon¬ 
ciling public language for natural philosophers and theologians. Standardization 
of units of measure also reflected a desire to centralize bureaucracy and political 
power and to regulate human resources. 
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Appeals to Authority for the Resolution of 
Church and Civil Problems 

Arguments for recovering ancient units of measure prevailed in social and cul¬ 
tural surroundings. The late 1620s formed Greaves’s intellectual worldview. After 
training in Greek and Latin classics, he studied natural philosophy and math¬ 
ematics in a circle of colleagues working in mathematics and astronomy, in¬ 
cluding Henry Briggs, John Bainbridge, and Peter Turner. Within this circle he 
expressed discontent with the various opinions in astronomy, from Peurbach 
to Kepler, and went back to old sources and read closely in Greek, Arabic, and 
Persian sources. 

His reputation grew. In February 1630 he was appointed professor of astron¬ 
omy at Gresham College in London, and at the same time his friend Peter Turner 
introduced him to the Archbishop of Canterbury, William Laud, who at that 
time was also the chancellor of Oxford University. Greaves then decided to travel 
to the Near East. In 1635 he left for Leiden, Paris, and Florence, and he arrived 
in Constantinople in August 1638. Anthony Wood’s collection of biographies of 
Oxfordian figures, published in 1689, informs us that Greaves’s grand design was 
to visit the Near East and that the patronage of Archbishop Laud made it pos¬ 
sible: “his Grace sent him [Greaves] to travel into the eastern parts of the world, 
to obtain books of the languages for him.” 30 Another source is a work by Thomas 
Smith, published in 1707. 

Mr. Greaves furnished himself with quadrants and other instruments necessary 
for taking the altitudes and distances of the stars, and the latitudes of cities, for 
measuring the pyramids, and making observations of the eclipses, at his own 
expense, having in vain applied for the patronage and assistance of the magis¬ 
trates of the city of London whose honor and advantage he designed to consult 
in this voyage; but that he was probably assisted by the archbishop [Laud], who 
gave him letters of recommendation to Sir Peter Wyche, the ambassador from 
King Charles I to the Porte, and full power to purchase, at whatever price he 
thought proper, any manuscripts of value, especially in the Arabic language. 31 

Primordial sources of astronomical language were gradually linked to a larger 
context in which findings in philology served as authorities in European con¬ 
troversies. The funding for Greaves’s trip came from theologians who were con¬ 
cerned about current controversies in political theology. The meeting between 
Laud and Greaves provided an intellectual and political context for his travels 



n8 Cross-Cultural Scientific Exchanges in the Eastern Mediterranean, 1560-1660 


that was connected to a patronage chain—Greaves, archbishops Laud and Ussher, 
and their ultimate patrons, James I and, later, Charles I. 

Politics and the Purification of Language: 

The Intellectual Culture of James I 

The aspiration to solve problems in the language of astronomy involved a larger 
intellectual culture of early seventeenth-century England. James I (James VI of 
Scotland) was much concerned for Christendom, whose unity had been shat¬ 
tered by the Reformation and Counter-Reformation and whose peace was con¬ 
stantly threatened and violated. This boded ill for his own kingdom as well as for 
the other states of Europe. Pleading the cause of independence from rival ecclesi¬ 
astical jurisdictions and for the exercise of a central power, James labored hard to 
reconcile the religious extremes of Catholics, Puritans, and Anabaptists. Neither 
a middle ground nor a request that each side make concessions could achieve this 
reconciliation. Instead, he invoked the most ancient and fundamental common 
ground that precedes all splits and deviations—the most primordial, thus most 
authoritative, ground. 

In reforming the Anglican Church, James demonstrated his hopes. He op¬ 
posed innovations in the worship service by dint of inner conviction, favoring 
instead the practices and doctrines of primitive Christianity: “whatever has been 
received from ancient time in the Church, and confirmed by the authority of 
the divine word, these things we think ought to be preserved and observed most 
religiously.” He proposed a service “common and uniform in all things, not thor¬ 
oughly defiled by the corruptions of men.” 32 He addressed the various calls for a 
new English translation of the Bible. While Protestants translated the Bible from 
Latin to different vernaculars, James turned to antiquity as a common ground. 
For him, the new Bible should be “constant to the original Greek and Hebrew and 
set forth without note, for that some of them [other translations] enforce a sense 
further then the text will bear.” 33 The king called for a council “whence it would 
be clear in the case of each doctrine what would be agreeable with antiquity, to 
the first and purer times of the Christian Church, [and] what was born from and 
sprang from the inventions of men not long ago.” 34 

James had a unique perception of the “council” and closely connected it to the 
turn toward antiquity. The monarch possessed a divine right to rule, and thus a 
council should be summoned not by the pope, but, as in the case of the ancient 
councils, by the emperor. Furthermore, Lancelot Andrews, one of the theologians 
with whom James was close, added that while the popish council concerned only 
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Western churches, the historical seven ancient councils included both Western 
and Eastern churches and embodied the union of Christendom. 35 Thus, for early 
seventeenth-century royalists, the return to antiquity as a primordial source also 
implied the unification of East and West. 

James and his theologians, then, historicized and localized “antiquity” as a 
certain space—the Near East—in which one could find historical remains and 
clues of a pure, ancient wisdom. Moreover, the English Reformed Church ap¬ 
pealed to the notion of “ancient Christendom” as the first four centuries pre¬ 
ceding the Roman Catholic Church and as the direct primordial source of the 
English Reformed Church. Thus, James’s effort to unify the churches meant an 
invocation of the early stage of Christianity, identified with the Greek Orthodox 
Church: “the first mother of all Churches of Christ.” 36 The first step would be a 
reunion with this church. 

The Anglican Church was not necessarily a new religious body, but, allegedly, 
was a direct descendant of those first four centuries of Christianity in the Near 
East. This political theology aimed at rejecting Catholic allegations that Angli¬ 
cans, just like the Protestants of the European continent, were breaking from the 
ancient tradition of the apostles. Politically, the appeal to the Greek Orthodox 
Church as a role model was made because the head of the Byzantine Empire was 
also the head of the Greek Orthodox Church, and James tried to shape good rela¬ 
tions. Moreover, for international affairs, such a theological statement challenged 
Cardinal Richelieu’s program of converting the Orthodox Greeks of the Otto¬ 
man and Safavid empires to Catholicism. While Richelieu used his alliance with 
the Ottomans against the Habsburgs to gain rights to the working of the Capu¬ 
chins and Jesuits in the East, 37 James looked to form an alliance with the Greek 
Orthodox Church based on mutual recognition, not conversion. The hoped-for 
outcome was a union of the Anglican and Greek churches. 

James worked on establishing a Greek printing press in Constantinople, in 
part to counteract the work of the Medicis and Richelieu, who were printing 
Arabic-language bibles on their presses to promote Catholic conversions, and 
later were printing Arabic works of natural philosophy. Also, to balance out the 
support given by Richelieu and the Medicis to networks of missionaries in the 
Near East, James initiated an “international student program” in Oxford that ad¬ 
mitted and supported Greek Orthodox students from the Ottoman Empire. The 
most famous among them were Cyril Lucaris and Metrophanes Kristopoulos, 
who received the king’s fellowships. The two studied and exchanged knowledge 
with Oxford scholars, among whom were Henry Briggs and John Bainbridge, Sa- 
vilian professors of geometry and astronomy, respectively, and senior colleagues 
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of Greaves. 38 The importation of Greek Orthodox students eventually helped 
inspire interest in the Near East, and at the same time educated the future lead¬ 
ers of the Greek Orthodox Church. On return to their homeland, Lucaris and 
Kristopoulos rose in position to patriarchs of Constantinople and Alexandria, 
respectively, and kept strong connections with English envoys—such as, eventu¬ 
ally, Greaves. 

James’s harmonious worldview would eventually apply to controversies in as¬ 
tronomy. On March 20,1590, as James VI of Scotland, he had visited Tycho Brahe 
and his Uraniborg Observatory on the island of Hveen. There, James embraced 
and praised Tychos system, which he found to support his Anglicanism—a rec¬ 
onciliation between the traditional Ptolemaic cosmology and the new heliocen¬ 
tric Copernican cosmology. 39 Also, astronomers turned to James. Kepler, fasci¬ 
nated with harmony, found James’s idea of unification to be an exemplar for his 
laws of the harmony of planetary motion. In 1607, Kepler sent James a copy of 
De Stella in pede serpentarii and in an attached letter expressed his admiration for 
the king’s learning and conciliatory approach to life. Just as Kepler had brought 
harmony to the irregularities in astronomy, he wished that God would grant the 
king power to effect “the pacification and improvement of the church reborn 
under most difficult circumstances to the well-being of Christendom and safety 
of the realms entrusted to him.” 40 In 1619, Kepler dedicated Harmonices mundi to 
James, appreciative that the king was seeking “harmony and unity in the ecclesi¬ 
astical and political spheres.” 41 

Archbishop Laud and the Authority of Antiquity 

Laud and Ussher played a significant part in shaping the political theology of 
James I and, later, his son, Charles I. In addition, they maintained patron-client 
relationships with a variety of educated men in England. One of them, Greaves, 
appropriated their political worldview and derived his methodology in natural 
philosophy from their treatment of Scriptures. 

Laud acted within the close circles of James I, especially as teacher of the suc¬ 
cessor, Charles I. He took a radical position among the so-called Conformists in 
the religious controversies, men who believed in a king-led theocracy. Laud did 
not seek a pleasant consensus, however, as did the Conformists, but proposed 
superimposing an external order—namely, the ancient church’s social structure, 
political linkages, liturgies, and texts. After the death of James I in 1625, Charles I 
followed the radical approach proposed by Laud and collided with parliament. 
In 1626, in a sermon before Charles and the second parliament, Laud addressed 
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the question of political and theological controversies, arguing that the rela¬ 
tions between king and church, as well as king and parliament, should rest on 
the biblical model of the “house of David.” Religion and politics were unified 
in the Temple of Jerusalem, because any contending factions would be subject 
to the unifying power of “the original copy of the law, the word of God written in 
tablets of stone.” 42 For Laud, a strong relation between politics and religion was 
embodied in the Old Testament model of David, who derived his political legiti¬ 
macy from the fact that he represented Mosaic law in the sanctuary. In this way, 
the king’s political authority protected and unified religion, and the king became 
head of both state and church. As we shall see later, Laud was not the only one 
who attributed great symbolic value to the Temple in Jerusalem as a microcosmic 
unification of politics, theology, and law and as an ideal form of authority. 

Archbishop Laud focused on something of an epistemological problem: 
“When matters fundamental in the faith come to question, they finally rest upon 
a higher and clearer certainty than can be found in either number or weight of 
men.” 43 Neither the pope, as Catholics would argue, nor an individual reading 
of the Bible, as Protestants would suggest, could express a final judgment on 
controversy. For Laud, the arbiter was not just the Bible, as other Protestants 
would argue, but mainly the original versions of the Bible, written in Hebrew, 
Aramaic, and Syriac, and the early fathers of Christianity. In a debate with the Je¬ 
suit Fisher, Laud directly and indirectly attacked Cardinal Bellarmine for his ar¬ 
guments against King James’s reforms: “I have expressly declared, that the Scrip¬ 
ture, interpreted by the Primitive Church, and a lawful and free General Council 
determining according to these, is judge of controversies, and no privet [sic] man 
whatsoever is or can be judge of these.” 44 Thus, Laud’s authority for the resolution 
of controversies could rely only on the Scriptures of the “Primitive Church.” But, 
how could someone recapture these versions of the Scriptures? For Laud, it began 
with trying to obtain scriptural versions in Near Eastern languages. 

Laud took James’s assertions about the Near East a step beyond theory and 
put them into practice. As a leader at Oxford, he came into close contact with 
the Greek Orthodox students, who prompted his interest in acquiring deeper 
oriental sources and a skilled faculty that could read and recapture the primitive 
sources of the Eastern Church. 45 During his term as chancellor at Oxford, Laud 
employed Greaves and others as collectors of ancient Near Eastern manuscripts. 
For instance, he was interested in an Arabic version of the early church councils 
brought to him by Thomas Roe, the returning English ambassador to Constan¬ 
tinople, and by Cyril Lucaris, one of the Greek Orthodox students. 46 Eventually, 
Laud enriched the Bodleian Library with such collections of Near Eastern works. 
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The practice of book collecting was so extensive that Laud instructed Levant 
Company ships not to return to London without books. 47 

Greaves was one of Lauds messengers to the Near East. Their correspondence 
frequently performed the necessities of any patron-client relationship. Greaves 
would update Laud about his findings of books and coins and his work to estab¬ 
lish astronomical observations; he even discussed political and cultural aspects 
of the Near East. But Greaves was not only collecting, he was also delivering, 
especially items to Patriarch Lucaris (the former Oxford student). 48 Lie kept Laud 
informed of the situation in the East. Lucaris continued his efforts to help the En¬ 
glish envoys until the bitter end. In his letter of August 2,1638, Greaves describes 
the tragic death of Patriarch Lucaris, who was put on trial and executed by the 
Ottoman government for treason. He was accused of having affinities with for¬ 
eign political elements and of selling stores of manuscripts from local monaster¬ 
ies to European envoys. Greaves himself was in danger “for having procured out 
of a blind and ignorant monastery, which depends upon the Patriarch, fourteen 
good manuscripts of the fathers.” 49 

Greaves’s relations with Archbishop Laud were based mainly on discussions 
about the quest for ancient church writings, and less about the practices of as¬ 
tronomy. However, with his other patron—Archbishop James Ussher, who was 
a well-rounded scholar—Greaves found more in common with regard to the 
content of his astronomical work and the collection of ancient Arabic and Persian 
manuscripts of natural history. 

Archbishop Ussher and the Unification of Ancient Time and Space 

The different approaches of Laud and Ussher to ancient sources paralleled the 
different practices Greaves applied on his trip. Laud stressed the fixity of ancient 
sources, whereas Ussher underscored the multiplicity of ancient sources, seen as 
deviations from one primordial source. Ussher and Laud had a close relation¬ 
ship and corresponded during the years 1628-40. They found common ground 
in the quest for antiquity, in their royalist zeal, and in their opposition to Rome. 
However, instead of Laud’s creation of uniformity through an “external order of 
antiquity,” Archbishop Ussher saw James Is intellectual culture of reconciliation 
in a slightly different way. Ussher was interested not just in applying the external 
authority of the ancient church, but in bridging the gap between the present and 
antiquity. He did not believe there was a clear cut-off between the two; he thought 
that certain truths were intertwined in English Christianity, from the “Primitive 
Church” of the first four centuries up to the Anglican Reformed Church. 
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One of Ussher’s important projects was to show that the Anglican Church 
was not merely reformist. Instead of using the authority of the ancient church 
as a substitute for Roman Catholic authority, he built upon latent ingredients of 
antiquity that had been present throughout the history of the Christian church. 
His first work, De Christianrum ecclesiarum successione et statu, was designed to 
carry on the argument of John Jewels Apologia (1562), 50 which vindicated An¬ 
glican doctrine as the doctrine of the first four centuries of Christianity. Ussher 
undertook to show a continuity of the same doctrine up to 1513. 51 For the task of 
historicizing these threads from antiquity to the sixteenth century, he labored 
to make a biblical chronology (which was later attached to the margins of the 
King James Bible) and marked the year 4004 BC as the year of the creation of 
the world (figure 23). The project of biblical chronology actually served Ussher’s 
grander scheme—to count back precisely to the year of the apocalypse, to the 
end of time. 

Ussher’s method emphasized mistakes in translation, transcription, and num¬ 
bers. Mistakes stood as indications of a corruption of antique knowledge and 
provided threads to follow. Cumulative error, transmitted through translations, 
eventually broke the harmony and unity of ancient knowledge and created con¬ 
troversy that “arises either through error in men’s judgments or else disorder in 
their affections.” 52 In his essay Tractatus de controversiis pontificiis, Ussher posited 
two important insights: first, the “holy spirit expresses itself in our words,” and 
second, “the supreme judge of controversies are [sic] the words asserted in the 
scriptures of the prophets and apostles.” 53 The holy spirit thus expressed itself 
for the first time in antiquity in one language, long before the original and true 
expression was transmitted and translated into many languages and cultures. 
Consequently, for Ussher, religious controversies emerged from loss of the true 
meanings of words, and for the sake of religious peace, it was necessary to restore 
antiquity’s truths. 

The actual use of such a technique presented a methodological problem. On 
the one hand, Ussher believed that the ancient Scriptures should resolve contro¬ 
versies; on the other hand, he was aware of the many different versions of ancient 
timekeeping and geography. To follow his creative solution, we should look at his 
textual restoration of ancient Holy Scriptures and his use of astronomy, which 
ultimately would lead to a determination of an absolute time and place for events 
of antiquity. 

Ussher’s restoration of text involved retrieving ancient versions of the Bible, 
collating them, and finding the most common meanings of words, which then 
became “true meanings.” He was involved in the publication of the Polyglot Bible 
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Figure 23. Title page of James Ussher’s Annals of the Old and New Testament (London, 
1654). Courtesy of The William Andrews Clark Memorial Library, University of 
California, Los Angeles. 

of London in 1647: he collected ancient versions, compared texts, edited them, 
and sponsored the project. 54 Among other things, Ussher was preoccupied with 
one of the ancient versions of the Bible—the Samaritan Pentateuch. Thomas Davis, 
an English merchant working in Aleppo, sent a letter on January 16, 1626, tell¬ 
ing Ussher about the successful recovery of ancient sources, including “the five 
Books of Moses in the Samaritan character.” 55 

Ussher made use of the Samaritan Pentateuch to determine the genealogy of 
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the patriarchs and to measure the age of the world since the creation. He tran¬ 
scribed the parts of Genesis 5 and 11 that contain the genealogies. In a letter 
to John Selden, Ussher compared the different versions of the genealogies from 
Adam to Abraham as they appear in the Samaritan and Hebrew Pentateuchs 
and made “a collection of all the differences betwixt the text of the Jews and 
Samaritan throughout the whole Pentateuch a work which would very greedily 
be sought for by the learned.” 56 Ussher presented a comparison of the different 
versions (Greek, Hebrew, Samaritan, Syriac, and an Arabic manuscript of the 
fathers) describing the length of time that passed between the creation and the 
biblical Flood. However, because the various sources supplied different dates, dif¬ 
fering by hundreds of years, he assumed mistakes were made in transcription. To 
resolve them, Ussher looked for a standard and uniform calendar with which one 
could make precise calculations of biblical chronology. The linguistic practice he 
followed reminds us of the bilingual dictionary of Ussher s protege Greaves and 
the latter’s opinion about the role of intermediary languages. 

Ussher considered astronomical events to resolve the disagreements in chro¬ 
nologies and the technical means of timekeeping. A Hebraist colleague, Ralph 
Skinner, had already addressed some of Ussher’s questions in using medieval He¬ 
brew commentaries. In a letter to Ussher in January 1625, Skinner referred to the 
commentary of Ibn-‘Ezra on a lunar eclipse mentioned in the Book of Daniel, and 
quoted Ibn-‘Ezra directly (in Hebrew) as follows: “in the birth year of the King 
of Persia there was a lunar eclipse, if you would be able to know the precise mo¬ 
ment in which the moon was eclipsed we could go backward and find out the 
other eclipse of the moon, which would tell us how many years passed between 
the two.” 57 

This comment by Ibn-‘Ezra, quoted by Skinner, motivated Ussher and Greaves 
to establish a network of observers for lunar eclipses in various cities in the Near 
East. On the basis of his interest in the commentaries on the Book of Daniel, 
Ussher counted the precise age of the world to predict the end of time. The tech¬ 
nique he employed to resolve problems in timekeeping and to study the different 
calculations of the solar year was to use and compare a variety of Greek and Is¬ 
lamic astronomical accounts, looking for their average points and corroborating 
them by counting back the cycles of contemporary eclipses. He established a 
rate of divergence among the accounts, 58 and in reconciling differences among 
chronologies and calendars, he created a universal timeline for the history of the 
world. 

Ussher realized that he must remeasure precisely the time and space of the 
Near East, and he used Greaves for this, in two ways. First, following Ibn ‘Ezras 
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suggestion, it seemed possible to find the authoritative chronology by using the 
most ancient recorded celestial event (in the Book of Daniel, as well as a lunar 
eclipse in the birth year of the Persian king). By calculating the frequency of lunar 
eclipses in the latitude where the ancient text was written, one could calculate 
forward and backward and find a uniform timeline in antiquity. Second, Ussher 
sent Greaves to the areas where the ancient Scriptures were written. An absolute 
time of antiquity could not be determined without an absolute space of antiquity, 
so it was also necessary to determine the precise location of places. This could 
be done by measuring their latitudes and, by creating networks for observing 
lunar eclipses, measuring longitudes. Using this information, one could calculate 
a relatively precise frequency of lunar eclipses and determine units of time down 
to Ussher’s and Greaves’s own day. 

Thus, Ussher used Greaves’s astronomical skills and his observational pro¬ 
gram in the Near East. In December 1638, Greaves established a network of ob¬ 
servers in the ancient cities for a lunar eclipse. He trained and instructed local 
astronomers to conduct observations according to the parallax method of Ty¬ 
cho Brahe. The purpose of this observational networking was to derive the most 
precise possible data—data both internally rational and relatable to old astro¬ 
nomical tables. Greaves looked for the most accurate and ancient description of 
a lunar eclipse (in the Book of Daniel) and tried to determine how many years 
had passed since this celestial event. These calculations helped Ussher make his 
famous biblical chronology, 59 and by so doing, he could come up with at least 
a reasonable estimate of the time for events occurring in places where the Old 
Testament was written. 

In addition to determining absolute time, Ussher also worked to determine 
precisely the places where Jesus preached and where the seven churches of Asia 
were born. In his Geographical and Historical Disquisition Touching the Asia Prop¬ 
erly So Called, Ussher found much perplexity in “the several acceptations of the 
name Asia .. . [And] in reading as well of the New Testament as of other ecclesi¬ 
astical and civil histories, I endeavored to try whether, by a fit distinction of places 
and times, some help might be found for the resolving of those difficulties.” 60 

The goal of Greaves’s travels, then, was to help Ussher determine an absolute 
spatial reference for places of antiquity. In “An Account of the Latitude of Con¬ 
stantinople, and Rhodes,” first published in 1685 in the Philosophical Transac¬ 
tions of the Royal Society, Greaves refers to the work of Ussher “as a key to your 
Grace’s exquisite disquisition, touching Asia properly so called.” 61 He explains 
that because he dissented from the ancient and new astronomical tables, which 
he carefully examined in different languages, he had “alter [ed] the Latitudes, if 
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not Longitudes, of most of the remarkable Cities.” Greaves gives a survey of the 
different numbers used for the latitude of Byzantium (Constantinople) by Greek, 
Islamic, and contemporary European writers. For him, the problem needed to be 
reconciled, and “the best way to end the dispute, will be, to give credit concern¬ 
ing the Latitude of Byzantium, neither to the Greeks, nor to the Arabians.” As a 
skilled judge of these differences, he offers a new measurement: “I have reason 
of this assertion, [which] appears by several observations of mine at Constanti¬ 
nople, with a brass Sextant of above 4 foot Radius. Where taking, in the Summer 
Solstice, the Meridian Altitude of the Sun ... I found the Latitude to be 41 degrees 
and 6 minutes.” Greaves further makes a connection between his findings and 
the need to remake maps: “all Maps for the North East of Europe, and of Asia ... 
are to be corrected, and consequently all the Cities in Asia properly so called, are 
to be brought more southerly then [sic] those of Ptolemy, by almost two entire 
degrees, and then those of the Arabians, by almost four.” 62 

Greaves excuses the mistakes of Ptolemy and the Arabians: because events 
occurred far from their locations, they “necessarily have depended either upon 
relations of Travelers, or observations of Mariners, or upon the Longitude of the 
day.” He praises Tycho for his observations and his interest in observed data from 
other locations. However, for the Copernican system, Greaves finds its mistakes 
inexcusable, for two reasons. First, Copernicus built his tables without consult¬ 
ing travelers who could measure and report precise data on latitudes. Greaves 
writes: “I say no man that has conversed with modern travelers and navigators 
can be ignorant.” Second, Greaves attacks the use of precession and trepidation 
and the implication that the poles of the earth slowly change and that, as a result, 
the latitudes and calendars also change: “wherefore to excuse these errors of his 
[Copernicus’s] (or rather others fathered by him) with a greater absurdity, by 
asserting the Poles of the World since his time to have changed their site, and 
consequently all Countries their Latitudes.” 63 

Greaves mistakenly thought that Copernicus’s handling of precession would 
alter the poles of the earth and hence the latitudes of cities. He must have thought, 
therefore, that if Copernicus had actually measured the latitudes of cities, he 
would have found out how defective his system was. But we know that Coperni¬ 
cus did not include a table of coordinates of cities, nor do any of his tables depend 
on latitudes. 

In addition to measuring latitudes and longitudes of ancient cities for Ussher, 
Greaves also worked on purifying ancient words in chronologies, publishing for 
this purpose Epochce celebriores, astronomicis, chronologicis. Using the astronom¬ 
ical tables of Ulugh Beg, he reconciled ancient chronologies in Syriac, Greek, 
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Arabic, and Persian in terms of the Julian calendar. 64 Greaves wrote to Ussher 
in 1644 that “according to your graces advice, I have made a Persian lexicon out 
of such words as I met with in the evangelists, and in the Psalms, and in two or 
three Arabian and Persian nomenclatures. So that I have a stock of above six 
thousand words in that language.” Then he asked Ussher to support his travel and 
to ensure his position on his return to Oxford, because his journey would be for 
“improvement of learning and for the publishing of some of those books. There 
I shall have the opportunity of printing your grace’s map.” 65 Following in Ussher s 
footsteps, Greaves could effect a unity of ancient and present time in making a 
universal calendar. Thus, Greaves proposed to reform the Julian calendar, still 
used in England, and to follow the Gregorian reform and unify Europe’s and En¬ 
gland’s timekeeping. 66 

At this point, we can see how social circles, patrons, agendas, and contro¬ 
versies were reflected in Greaves’s labors in astronomy. On the one hand, Laud 
employed Greaves for his interest in obtaining Persian and Arabic manuscripts 
of the “Primitive Church.” On the other hand, from his social setting, and espe¬ 
cially from Ussher, Greaves derived his practice of reconciling controversies in 
astronomy and geography. The process involved collating sources of astronomy, 
including late fifteenth-century Arabic and Persian versions, and subjecting 
them to linguistic testing against the authority of, purportedly, the most ancient 
versions. By so doing, he did not superimpose antiquity on the controversies, 
but stressed the latent continuity between antiquity and the present. Ussher and 
Greaves had chosen to look into the roots of contemporary controversies in the 
fields of language and history. For both men, the differences in accounts of time 
and place were not a result of a changing nature, but a result of changes in the 
knowledge of nature or, more accurately, a distortion of the perfect knowledge 
of nature that had existed in antiquity. These practices were set against the Lin¬ 
guistic Leviathan. 


The Wider Oxford Circle 

The quest for the Linguistic Leviathan was a reflection of the pressing needs of 
Greaves’s patrons. But was Greaves alone and unusual? Did the controversies in¬ 
spire other practitioners of natural philosophy to search for primordial sources? 
He had encountered models of linguistic criticism among some of his predecessors 
at Gresham College, 67 but we can find the direct models among his associations 
with other proteges of Laud and Ussher who were Greaves’s senior colleagues, 
men such as Henry Briggs (1561-1630) and John Bainbridge (1582-1643). 
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Bainbridge preceded Greaves in publishing corrected editions of Arabic astro¬ 
nomical texts. After studying Arabic, he wrote a bilingual Arabic-Latin treatise 
on astronomy, entitled Canicularia, which Greaves published in 1648 after Bain- 
bridges death. 68 Bainbridge had not worked strictly on his own, and in general he 
deployed his astronomical and linguistic skills for the service of Ussher’s project, 
especially in calculating dates by means of ancient eclipse records. For instance, 
Bainbridge answered a question addressed by Ussher on the occurrence of a solar 
eclipse “in anno periodi Julianae 4114 ” and in a letter dated April 1624 he wrote to 
Ussher that “after a diligent search I find that none [no solar eclipse] could appear 
in Europe or the confines of Asia; but in the former year of 4113 . . . According 
to Ptolemy and his tables in the meridian through Alexandria, Rhodes and the 
western part of Asia Minor ... there appeared a notable eclipse of the sun, three 
hours and twenty-five minutes.” 69 

Unlike Greaves, who embarked on travels for Laud and Ussher, Bainbridge did 
no more than consult astronomical tables in available texts. Bainbridges Canicu¬ 
laria aimed to resolve such controversies by returning to primordial sources and 
to a purified set of astronomical nomenclature and language. 70 He was a source 
of inspiration for Greaves, who took his project one step further. 

Briggs, by contrast, was unskilled in Eastern languages and his knowledge 
was mainly in mathematics and cartography, 71 and he appropriated the search 
for primordial sources into his mathematics. He was fascinated by the invention 
of logarithms, and even paid a visit to Napier and offered to explain for him the 
essentials of the ten-base logarithm. Logarithms, for Briggs, were loan-numbers 
that were joined proportionally to their main numbers, and hence “any propor¬ 
tional numbers therefore being given, divers other numbers maybe annexed into 
them, exactly agreeing with the general definition of Logarithms.” 72 Briggs per¬ 
ceived logarithms as artificial pyramidal numbers that proportionally represent 
true numbers—in other words, they are pyramidal representations of primor¬ 
dial numbers. Although Briggs corresponded with Kepler and was well aware of 
continuing changes in cosmology, he did not take a clear stance supporting the 
Copernican system. 73 

Bainbridge and Briggs were also engaged in other activities in the service of 
Conformist clergymen, especially in comparing ancient patristic manuscripts. 74 
Thus, the two men not only were working with their skills in natural philos¬ 
ophy, but also labored in the heart of theological disputes. They did not live into 
the 1640s to experience persecution and loss of position at Oxford, as did other 
members of the circle. 

Laud employed yet another close friend of Greaves, not to help in research 
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into natural philosophy or political theology, but for reforming the adminis¬ 
trative system at the University of Oxford. By the order of Laud, Peter Turner 
(1586-1652), who introduced Greaves to Laud and who succeeded Henry Briggs 
as professor of geometry at Gresham College, served on a committee to revise 
university statutes and “to reduce them to a better form and order.” 75 After the 
death of Briggs in 1630, Turner succeeded him as Savilian Professor of Ge¬ 
ometry at Oxford. On his appointment as chancellor of the university in 1631, 
Laud urged forward the work of administrative reform. Final revision of the 
university statutes was entrusted to Turner, who was requested by Laud “to pol¬ 
ish the style and prepare it for the press.” 76 This book of statutes was published 
in 1634. Some of the notions in the preface of the statutes concerned the type 
of external order needed to solve religious crises. During the Civil War, Turner 
was taken prisoner, and in 1643 he was exchanged for some parliamentarian 
prisoners at Oxford. In November 1648, the parliamentarian commissioners 
ejected him (at the same time as his friend Greaves) from his fellowship and 
Savilian professorship. 

Another protege of Laud from Oxford, one who accompanied Greaves on 
his travel to the Near East, was Edward Pocock (1604-91), who first traveled to 
Aleppo between 1630 and 1635. On that earlier visit he had mastered Arabic, He¬ 
brew, Samaritan, Syriac, and Ethiopic, and had associated with learned Muslims 
and Jews who helped him in collecting manuscripts. In his travels, he collected a 
large number of such texts, including a Samaritan Pentateuch. All of this served 
Lauds project well, and Pocock eventually attracted his notice. Laud wrote to him 
several times with commissions for the purchase of ancient Greek coins and ori¬ 
ental manuscripts. After becoming the archbishop of Canterbury and chancellor 
of the University of Oxford, Laud offered to appoint Pocock as the first professor 
of Arabic. Pocock returned to England, probably early in 1636, and took up this 
position. However, in 1637, at Laud’s request, Pocock again set sail for the purpose 
of further research into manuscripts. Now he traveled with his “dear friend” John 
Greaves. The two men divided the mission into two tasks: Pocock would collect 
manuscripts and Greaves would conduct celestial observations and measure¬ 
ments of ancient monuments. During the Civil War, Pocock fared better than his 
colleagues. Although he visited Laud in the Tower of London and for a time lost 
his position at Oxford, he regained his position based on his close relationships 
with scholars who were parliamentary sympathizers, including Robert Boyle. 77 

In summary, then, archbishops Laud and Ussher employed scholars in Oxford, 
including Briggs, Bainbridge, Turner, Greaves, and Pocock, to recover ancient 
texts and to resolve controversies in political theology by pointing to ancient 
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authorities. The scholars, in turn, internalized this methodology and searched 
for ancient textual authorities to resolve controversies in astronomy. 

Copernican Parliamentarians 

James Ussher consulted with several scholars on the matter of observing eclipses 
and their use in establishing ancient chronology. Among them was William Gil¬ 
bert (1597-1640), an enigmatic figure, 78 who wrote to Ussher on December 11, 
1638, about their plan to observe an eclipse and, in passing, inserted a Copernican 
argument: “All my expectancies for observation of this lunar eclipse last Tuesday 
morning, were lost in the cloudy disposition of the heavens for that time.” Then 
he tried to convince Ussher to apply principles of Copernican cosmology to the 
project of construction of “universal time,” because these principles “excellently 
accommodate many irregular motions to account, and open a large field for the 
search and invention of high things.” 79 Besides presenting a new heliocentric cos¬ 
mology and new techniques for measuring the motion of the celestial bodies, 
Gilbert also advised Ussher that his obsession with the date and workings of the 
creation of the world were irrelevant if humanity were not the center of creation 
and the center of God’s attention. 

There were other, more prominent Copernicans. John Wilkins (1614-72), for 
instance, was first a silent and later a vocal supporter of the new cosmology. In 
1638, during Greaves’s excursion, Wilkins published anonymously his first work, 
The Discovery of a World in the Moone (figure 24). The book contained a diagram 
of the heliocentric Copernican universe, and Wilkins tried to prove, by relying on 
Galileo’s discoveries, that the moon had valleys and mountains, lakes and seas, 
and therefore was a habitable world. 80 

Another of Wilkins’s works, published in 1640, advocated the Copernican 
system; it was entitled A Discourse Concerning a New Planet and demonstrated 
that Earth is but one of the planets. 81 But more significant to our discussion is the 
epistemological device for supporting the argument for life on the moon. Wilkins 
writes: “the new truth may seem absurd and impossible not only to the vulgar, 
but also ... to scholars . . . and hence it will follow, that every new thing which 
seems to oppose common Principles is not presently to be rejected, but rather to 
be pried into with a diligent enquiry, since there are many things which are yet 
hid from us, and reserved for further discovery.” 82 

Wilkins was a parliamentarian and a central figure in England’s Civil War, and 
he appreciated new structures, fie stressed that scholars should not be deterred 
by new views: some common opinions could eventually come to seem absurd 
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Figure 24. Title page from John Wilkins’s work on “another habitable world” on 
the moon. From Wilkins, The Discovery of a World in the Moone (1638), QB41. 
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(“what the discovery of the new world did to geography”), and new findings that 
were criticized could later be proved as truth (such as the Copernican system). 
Wilkins, simply speaking, believed that all things were possible. He stated that 
he would confirm his view about a world on the moon “by sufficient authority of 
diverse authors, both ancient and modern, that so I may the better clear it from 
the prejudice either of an upstart fancy, or an absolute error.” 83 

The adversarial relationship between Greaves and Wilkins went beyond cos¬ 
mological controversy and touched their careers as professors at Oxford. During 
the Puritan rule of the 1640s, visitors from parliament began a university reform. 
They wished to clean the university of traces of Laud and his followers. First, 
they ejected the Laudian circle, who were replaced by close colleagues of Wilkins: 
John Wallis replaced Peter Turner, and Seth Ward replaced Greaves, as Savilian 
professors of geometry and astronomy respectively; Wallis and Ward would later 
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be involved in controversies with Hobbes. 84 Wilkins was then responsible for de¬ 
ciding whether Greaves was to be compensated for his loss. 85 The shift at Oxford 
from royalist to parliamentarian sympathies was also a shift in intellectual culture 
from a textually inclined deductive methodology to an experimental-inductive 
exploration of nature. 

From the “Linguistic Leviathan” to the “Nature of Things” 

The struggle between the two camps extended beyond professional intrigues, po¬ 
litical theology, and cosmology, and was reflected in notions about a possible uni¬ 
versal language for natural philosophy. While Greaves and his colleagues hoped 
to recapture language through material ancient objects, Wilkins was interested 
in creating language for use in natural philosophy. In 1668, Wilkins published An 
Essay towards a Real Character and a Philosophical Language (figure 25), which 
considered the barriers to communication caused by the diversity of languages 
and their written symbols. Instead of attempts, as in Greaves’s case, to look for 
universal language “from [a] Dictionary of Words, according to some particular 
language, without reference to the nature of things ,” 86 Wilkins suggested the in¬ 
vention of a new universal writing system based on a set of devised characters. 
These could express things and notions recognizable to all people at all times. 

The several Nations of the World do not more differ in their Languages, then 
[sic] in the various kinds and proportions of these Measures. And it is not 
without great difficulty that the Measures observed by all those different Na¬ 
tions who traffic together, are reduced to that which is commonly known and 
received by any one of them; which labour would be much abbreviated, if they 
were all of them fixed to any one certain Standard. To which proposed, it were 
most desirable to find out some natural Standard , or universal Measure , which 
hath been esteemed by Learned men as one of the desiderata in Philosophy. 

If this could be done in Longitude, the other Measures might be easily fixed 
from thence. 87 

And, indeed, the measurement of longitudes with clocks was the source of in¬ 
spiration for Wilkins’s proposed mechanical experiment to measure length by 
using time. He offered to build a pendulum so “that the space of every Vibration 
be equal to a second Minute of time; the String being, by frequent trails, either 
lengthened or shortened, till it attain to this equality.” The vibrations should last 
a sufficient time, either five or six hundred vibrations, and pass through an arc 
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Figure 25. Page from John Wilkins’s Essay showing an embodiment of natural 
properties as constituting a universal language. From Wilkins, An Essay towards a 
Real Character, and a Philosophical Language (1668), P101. Courtesy of The William 
Andrews Clark Memorial Library, University of California, Los Angeles. 

of five or six degrees, and then one would “measure the length of this String .. . 
[and that] being done there are given these two Lengths, viz. of the String and of 
the Radius of the Ball, to which a third proportional must be found out. Which 
being so found let two fifths of this third Proportional be set off from the Center 
downwards, and that will be the measured desired (39 inches and a quarter) . . . 
Let this Length therefore be called the Standard; let one Tenth of it be called a 
foot; one Tenth of a Foot, an Inch.” 88 

Instead of using primordial sources of language as a basis for universal lan¬ 
guage, Wilkins wanted to rely on the universality of nature as a source for a new 
universal language for natural philosophy. Just as time is measured by motion, 
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Wilkins suggested measuring dimension by time, and then there would be no 
need for historical measurements. Thus, according to Wilkins’s experimental and 
mechanical view, a universal language of natural philosophy would be based on 
natural things, with no need for recapturing ancient knowledge from historical 
Hebrew, Persian, and Arabic texts. Whereas Greaves was thinking about natural 
philosophy within the context of history, Wilkins was thinking outside history. 
As a result, in Wilkins’s scheme, the Near East was overlooked. 

Although, Laud’s and Ussher’s use of Greaves’s research for their own ends 
essentially had conservative implications, it is hard to divide the pre-Civil War 
academic community into radicals and conservatives simply on the basis of their 
attitudes toward a hermeneutic of ancient texts, on the one hand, and experi- 
mentalism, on the other. Briggs, for example, was certainly not opposed to ex- 
perimentalism. His public support for the Northwest Passage voyages seems to 
suggest a different spirit than that of Greaves. However, the drive to discover 
never-before-seen territories is, in a way, the mirror image of the effort to recover 
a pristine past in ancient lands. Amir Alexander suggests that for mathemati¬ 
cians like Briggs, the quest for a hidden “golden land,” by overcoming formidable 
obstacles, became a metaphor for the quest for knowledge in general and math¬ 
ematics in particular. 89 

The Reception of Greaves’s Works 

The project to recover the Linguistic Leviathan did not produce results during 
Greaves’s lifetime, and Thomas Birch, who published the Miscellaneous Works of 
Mr. John Greaves in 1737, stressed that the aim of the publication was “to rescue 
the writings of great men from obscurity.” 90 In modern scholarship, especially 
on Orientalism, Greaves is mentioned as an eccentric professor of astronomy 
who had a great interest in the pyramids and in Arabic and Persian astronomical 
manuscripts. 91 Other accounts mention him both as one of the first orientalists 
to appreciate Arab-Persian culture and as a scholar who suggested a reliance on 
fifteenth- to sixteenth-century Islamic astronomy—even after the rise of the new 
astronomy in Europe. 92 However, few have looked into the question of how his 
project was received, especially in the light of the close reading of his works by 
some significant later scholars. 

In A Dissertation upon the Sacred Cubit of the Jews, first published in 1737 
in the Miscellaneous Works of Mr. John Greaves, Isaac Newton summarized the 
accounts on the “Roman foot” and the “Pyramids.” Newton writes that Greaves 
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stimulated his fascination with the Jewish Temple, because “to the description 
of the Temple belongs the knowledge of the Sacred Cubit.” 93 Newton, just like 
Greaves, looked for a primordial source, the Temple’s sacred cubit, which acted, 
in a sense, as a historical a priori that could reconcile the differences among the 
many ancient accounts of measurements. 

But Newton took this description a step further. He suggested that in antiq¬ 
uity, there were two measures of the cubit: the vulgar and the sacred. In exploring 
the differences among the ancient vulgar cubits, Newton dismissed the Arabian 
measurements of the mile and cubit, because Arabians “learned from the con¬ 
quered people the money, weights, and measures of the Romans and the Greeks. 
We should pass over this Cubit and proceed to those which are more ancient.” 
Newton goes on to describe early measurements of the vulgar cubit. Relying on 
Greaves’s accounts, he asserts that differences cropped up and the vulgar cubit 
increased in length because of changing instruments of measurement or different 
sizes of the human body: “the instruments, which were preserved as standards 
of measures, by contracting rust are increased. Iron beaten by the hammer may 
insensibly relax in a long space of time.” And differences became evident “by 
comparing the Feet and Cubits used at first in every nation according to the pro¬ 
portion of the members of a man, from which they were taken. For the Foot of a 
man is to the Cubit of lower part of the arm of the same man.” 94 

For Newton, the size of the sacred cubit was the primordial source for all the 
vulgar cubits, and this measure was spread by the Jews to other nations. Noah was 
the first to use this cubit in building his ark, but from Noah onward, “knowledge 
had fallen” and only the Jews continued to use the sacred cubit with which Mo¬ 
ses had built the tabernacle and Solomon had built the First Temple. “The Jews” 
Newton writes, “when they passed out of Chaldea, carried with them into Syria 
the Cubit which they had received from their ancestors. This is confirmed... by 
the dimensions of Noah’s Ark . . . [Therefore, all the ancient Cubits] derived in 
different countries from the same primitive Cubit.. . [But when the Jews] after¬ 
wards going down into ^Egyptians, and enduring an hard service under them, 
especially in building, where the measures came daily under consideration; they 
must necessarily learn the ^Egyptian cubit.” From this arose “the double Cubit of 
the Jews,” 95 the sacred and the vulgar. 

In recapturing the sacred cubit, Newton adopted the grand scheme of Greaves 
and divided human knowledge into two kinds: one divine and sacred, the 
other human and vulgar. Unlike Wilkins and his natural science experiments 
and measurements, Newton thought historically and believed that universal 
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measurements were deducible from antiquity. These notions coexisted with his 
belief that a universal explanation for nature was lost in antiquity. 96 

We have traced here the social and intellectual threads of John Greaves’s 
work and method, looking at his travel to the Near East and then back to the 
political, theological, and cosmological questions raised within a circle of leaders 
at Oxford. The most important finding is that his projects were by-products of 
the larger projects of his patrons, archbishops Laud and Ussher, who employed 
the results of Greaves’s skills in various ways in their discussions and responses 
to changing political and philosophical necessities. 

In the early seventeenth century, James I of England advocated a bold resolu¬ 
tion of the struggle between Catholics and Puritans, one that would help him 
maintain political power. Assisted by a circle of theologians, he stressed that the 
Anglican Church was a direct continuation of the “Primitive Church” that took 
shape in the first four centuries of the Christian church in the Near East. Thus, 
the resolution of seventeenth-century controversies required a return to the most 
ancient of accepted authority and a recovery of primordial sources of language 
and theology. 

The approach to conciliation generated research and speculation on the 
sources of the Anglican Church and on ancient Near Eastern languages and writ¬ 
ings, which in turn spoke to problems in astronomy. After the death of James I, 
Charles I, assisted by William Laud, ventured a radical shift: he wished to super¬ 
impose on the Anglican Church a reading of the Scripture of the Primitive 
Church, with its implication of the perfect union of politics and religious truth 
within the Temple. As a result, there was the need to find the texts of the Primi¬ 
tive Church. 

With the patronage of archbishops Laud and Ussher, Greaves was in effect 
paving his way to an academic career as professor of astronomy at Oxford. Tie 
fashioned his passion for primordial sources in astronomy to fit the needs of his 
patrons for the primordial sources of the Primitive Church. His attempt to purify 
the technical terms of ancient astronomy had led him to his work in precision 
measurement and metrology. He then appropriated his patrons’ search for Primi¬ 
tive Church sources into his own exploration of absolute numbers and, finally, 
the idea of universal language. His close colleagues had the same inclination. 
They either followed the royalist method of religious unification in writing their 
own works, or they labored directly in the service of Laud and Ussher, traveling 
to recover ancient time and space. During the Civil War, the royalist circle lost 
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academic positions at Oxford to a new Puritan and parliamentarian circle led by 
John Wilkins. Unlike the Tychonic astronomers who were searching for primor¬ 
dial sources of universal authority, the new parliamentarian circle advocated the 
Copernican system and searched to establish a universal language for natural 
philosophy based on the universality of nature. Later, Isaac Newton adopted his 
grand scheme and picked up the work on ancient measurements in an attempt 
to recapture the measures used in constructing the ancient Jewish Temple, which 
he considered to be a microcosm of the universe. 

These findings, in turn, meld the questions of English Orientalism, experi- 
mentalism, and precision. We learn that Greaves was not merely interested in 
recapturing astronomical texts in Arabic and Persian, but was looking to rec¬ 
oncile contemporary controversies in astronomy by castigating, purifying, and 
standardizing the language and numbers of astronomy. We also learn that the 
debate in seventeenth-century England on the nature of the scientific commu¬ 
nity and its trustworthiness was occurring not just between those who chose to 
argue from rational first principles and those who supported experimentalism. 
There was another trend: natural philosophers who distinctively conceived in 
historical terms the transmission and development of knowledge about nature. 
They constructed natural philosophy by searching for first principles, as found 
in primordial languages and numbers, through travels in the Near East. Such 
scholars aimed to recover the “Linguistic Leviathan,” to establish new “values of 
precision” from ancient numbers and words that could set up an objective and 
responsible public language and would enable natural philosophers and theolo¬ 
gians to reconcile the controversies. 



CHAPTER FIVE 


Exchanging Heavens and Hearts 


I n 1634, Tommaso Campanella joined the court of Cardinal Richelieu in 
Paris and stimulated there a great interest in the Copernican cosmology. In 
the same year, a court cosmographer named Noel Duret dedicated to Richelieu 
a book entitled Nouvelle theorie des planetes, which included astronomical tables 
calculated from the tables of Ptolemy, Copernicus, Tycho, and Lansbergen. 1 
In 1660, the Ottoman scholar Ibrahim Efendi al-Zigetvari Tezkireci translated 
Duret’s book into an Arabic manuscript. 2 

Early modern scholars came across books in a variety of ways. They may 
have searched for important books they had heard of or books they had been as¬ 
signed to read. Sometimes, they randomly surveyed book stacks and accidentally 
stumbled upon a new text. Of the many such encounters, very few sparked the 
reader’s interest and intrigued him enough to make him want to introduce the 
book to others. For a scholar living in a scribal culture, the rare encounter with a 
book from a foreign locale must have created a magical moment in which vari¬ 
ous streams of cultural consciousness converged. Al-Zigetvari’s encounter with 
Duret’s book was one such moment. 

By tracing the mechanism of circulation of Duret’s book and al-Zigetvari’s en¬ 
counter with it, we can recapture al-Zigetvari’s motives and the cultural context 
in which he deliberated as he made his translation. However, we meet roadblocks 
in all directions. Who was Noel Duret, and how significant was his book in rela¬ 
tion to other books on the Copernican system? His name does not appear in ma¬ 
jor works, and he is mentioned only in passing as someone who wrote on Kepler. 
His major work, Novce motuum ccelestium ephemerides Richeliance , 3 published in 
1637, deals with astrology, hermeticism, and mysticism and, in passing, mentions 
the heliocentric Copernican system. 4 

Duret’s publications took a convoluted course. He was inspired by the fore¬ 
most Dutch Copernican, Philips Lansbergen, who emphasized the relation be- 
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Figure 26. Title page of Noel Duret’s Nouvelle theorie des planetes (Paris, 1635). 
Courtesy of Owen Gingerich. 


tween celestial and terrestrial mechanics, especially in describing the earth as 
a ship that was to carry humanity to the heavenly Jerusalem. Following in 
Lansbergen’s footsteps, early in his career Duret published the Nouvelle theorie 
(figure 26), essentially based on Lansbergens popular tables, which imitated the 
Alfonsine tables. 5 

In the Nouvelle theorie, Duret mentions the Rudolphine tables only in passing, 
as an example of tables named after a monarch. In 1637 he extended his work and 
his commitment to Richelieu by publishing the extensive ephemerides, Novce 
motuum ccelestium ephemerides Richeliance, dedicated to and named for his pa¬ 
tron, Richelieu. Through the Richelian tables, which were based on the tables of 
Philips Lansbergen and the Rudolphine tables, one could calculate astronomical 
positions and compare them with current observations or with earlier positions 
calculated by Ulugh Beg, and could also use the tables to make an almanac. How¬ 
ever, when Duret was part way through computing his extensive ephemerides 
from the earlier tables, he discovered that in 1631, the Lansbergen tables erred 
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Figure 27. Title page of Noel Duret’s Novce motuum ccelestium ephemerides 
Richeliance (The New Richelian Ephemerides). Note the pillars of astronomy, 
according to Duret: Lansbergen and Tycho. This page is from the London edition of 
1647. The London reissue, which has the same printed pages as the French edition, 
was given a new title page. The English publisher also bought the remaining pages 
of Duret’s seminal work Supplementi tabularum Richelienarum , which were also 
reissued in London in 1647, again with a new title page. Courtesy of The William 
Andrews Clark Memorial Library, University of California, Los Angeles. 


in predicting the transit of Mercury observed by Pierre Gassendi. Duret then 
turned his back on his own Richelian tables and switched in midstream to us¬ 
ing the Rudolphine tables. In 1639, he published his monumental Supplementi 
tabularum Richelienarum, pars prima, cum brevi planetarum, Theoria ex Kepleri, 
sententia, in which he very accurately simplified the Rudolphine tables. The pub¬ 
lisher’s remainders of the Supplementi were later sold and reissued in London in 
1647 with a new title page 6 (figure 27). 

Duret’s Nouvelle theorie circulated from Paris outward, as a material object 
that carried textual information on post-Copernican astronomies. At the outer 
reaches of this circle, in Istanbul, al-Zigetvari encountered the book. Although 
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we find only a few clues on al-Zigetvari’s identity, 7 it seems that he borrowed, 
exchanged, and altered the European astronomical tables and transformed them 
into ephemerides that were of use to local astrological practices prevailing in 
his mystical surroundings. The title he gave to the translation echoes medieval 
sources such as the Maragha Observatory and men such as al-TusI (d. 1274) and 
Qutb al-Dln al-ShlrazI (d. 1311), who had been heavily engaged with the philos¬ 
ophy of illumination, with which al-Zigetvari was affiliated. Thus, al-Zigetvari 
read, translated, and commented on Duret’s book within the context of Sufi prac¬ 
tices that strived for illuminist apperception ( idrak ), which emerges as an illumi¬ 
nist’s alternative perception of nature. The incommensurability between nature 
as perceived through the senses and as understood through reason could be rec¬ 
onciled by idrak, which in hermetic sources was sometimes identified as intuitive 
perception of angels. For al-Zigetvari, idrak served as a tool for harmonizing 
the inconsistencies in astronomy. Illuminist intuitive perception was worked out 
culturally in Sufi practices and in artistic styles and also functioned as an indica¬ 
tor of sincerity and trustworthiness. With idrak in mind, al-Zigetvari circulated 
new cosmologies, not as breaking from Muslim astronomical tradition, but as 
encompassing medieval mystical strivings for harmony with the heavens. 

Noel Duret and Richelieu 

Noel Duret and his work have not survived the centuries well. Duret is mentioned 
in a letter of July 24,1675, sent to the Royal Society of London by John Flamsteed, 
who was appointed by royal warrant as “The King’s Astronomical Observator” 
and became the first “Astronomer Royal.” Flamsteed complained in the letter that 
the “Richileu’s Tables ... are the same with the Rudolphin.” 8 

Although Duret and his book were at the margins of contemporary scholar¬ 
ship, we can find some references to them. In 1651, fourteen years after the book’s 
publication in Paris and four years after publication in London, Nicholas Cul¬ 
peper, an English writer on astrology, medicine, and herbs, published Semiotica 
urinica, a book that dealt mainly with astrology and medicine. 9 Culpeper and 
his book were widely known among those connected with these two arts, and 
Semiotica urinica circulated in five editions between 1651 and 1671. It set forth two 
different astrological methods for understanding disease. The first was that of the 
“Arabian Physician, and Singular astrologer... Abraham Avenezra.” 10 The second 
was based on Duret’s work, “wherein is laid down the way and manner of finding 
out the cause, change, and end of the disease: also whether the sick be likely to 
live or die... whereunto is added, a table of logistical logarithms, to find the exact 
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time of the crisis.” 11 Culpeper mentions Duret as “Cosmographer to the King 
of France, and the most excellent Cardinal the Duke of Richelieu,” 12 for whom 
Duret named and to whom he dedicated Novce motuum ccelestium ephemerides 
Richeliance. “Henceforth,” Duret wrote in the dedication to Richelieu, playing on 
Lansbergen’s metaphor of the earth as a ship, “for all star-lovers who intend to 
stretch their sails on the deep sea of divine Astronomy, with their anchor now 
settled in this Parisian port of their own learning, under favorable omens this 
remarkable volume of ours will shine forth;. . . and the most brilliant star will 
rise up to guide the ship’s oar,... by whose brightly-gleaming splendor the black 
cloud will be broken up.” 13 

Nothing in the accounts of Richelieu mentions Duret and the possible trans¬ 
mission of his works to the Ottoman Empire, but one salient fact indirectly links 
the two men. Richelieu had cultural dealings with the Ottoman Empire. To meet 
the challenge of Frances natural enemies, the Habsburgs, Richelieu continued 
France’s tradition of alliance with the Ottomans. 14 He sent a delegation of diplo¬ 
mats that included humanists, such as Guillaume Postel, who acted not only as 
diplomatic mediators but as collectors of artistic and scholarly objects. A long 
tradition of gift exchange existed between the Ottoman court and certain Euro¬ 
pean courts, and the objects exchanged generally related to natural philosophy 
or art. 15 Rather than being a formal code of conduct, gift-giving was a strategy for 
success, an external display of power. 16 

Richelieu established famous collections of art and books. 17 He received 
several scientific and artistic objects from Muslim sources at the beginning of 
the seventeenth century—one Islamic miniature painting and four samples of 
manuscripts in Arabic. 18 In all, Richelieu owned thirty-seven manuscripts in Ara¬ 
bic, Ottoman-Turkish, and Persian. Francois Savary de Breves, who served as 
ambassador to Constantinople from 1604 to 1613, assembled the collection for 
Richelieu. 19 On de Breves’s return to France, Richelieu promoted him to the post 
of his personal advisor. From Paris, de Breves maintained close relations with his 
successor in Constantinople, Harlay de Cesy, who served as ambassador until 
1640. 20 In the process of gift exchange, de Cesy presented to the Ottoman court 
examples of the intellectual fruits of Richelieu’s court—including Duret’s Nou- 
velle theorie. 21 Arabic manuscripts were transferred to Richelieu’s library in 1640, 
and all these exchanges of books took place in the time between the publication 
of Duret’s book in 1637 and the death of Richelieu in 1642. Duret’s discussion of 
the Copernican system seems to have gathered dust in the Ottoman court library 
for twenty years, until al-Zigetvari came across it in 1660. 

If one assumes there are logical agendas in cultural circulation, how did al- 
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Zigetvari happen to translate a book that, logically, he should not even have en¬ 
countered? Why did a marginal and rare book become the first reference source 
on the Copernican system in Arabic, instead of, for example, a work by Coperni¬ 
cus himself or by Tycho Brahe, 22 Galileo, or Kepler? Moreover, al-Zigetvari had 
to fight to convince the authorities of the utility of translating such a book. Did 
al-Zigetvari first read Culpeper’s book, which was well known in many regions, 
including the Ottoman Empire, and then, with the endorsement of that author, 
seek out the work of Duret to translate it? There is no evidence to support such 
a supposition. 

It is useful simply to consider here nonprogrammatic, chance history. Given 
the nature of gift exchanges, as described above, and the collection of books and 
art, both in Paris and in Istanbul, it is far more likely that al-Zigetvari did not 
search for a book on the Copernican system to translate into Arabic. His encoun¬ 
ter with Duret s book, then, was a result not of any awareness of the heliocentric 
system but of mere chance. Once in contact with the book, his approach to the 
translation—his habits of interpretation and philosophical underpinning—was 
in great part a product of contemporary cultural trends. These trends were com¬ 
pletely suited to advancing knowledge on the techniques and problems, as well 
as the metaphysics and epistemology, of astronomy. 

Al-Zigetvari and His Scholarly World 

Ibrahim Efendi al-Zigetvari Tezkireci, as we have seen, is a name without links to 
the standard biographical sources. “Ibrahim Efendi” is a common name. A last 
name normally has a marker of lineage (Ibn or Abu) that might reveal something 
of a person’s origins, and the absence of a last name in al-Zigetvari’s case might 
indicate that he was a convert. In Islam and Judaism, converts usually take the 
name of the founding father of monotheism, Ibrahim, or its Hebrew equivalent, 
Avraham. He also may have been named after a patron, for which there are sev¬ 
eral possible candidates. During the late sixteenth and early seventeenth centu¬ 
ries, two grand viziers and one sultan were called Ibrahim. Also, Abraham was 
considered in Sufi cosmology to be a microcosmic manifestation of the heart of 
the cosmos and the receiver of divine knowledge of astronomy. 23 

The name “Tezkireci” was given to those who occupied the position of “certif¬ 
icate maker” within the Ottoman bureaucracy, the official who, under the super¬ 
vision of the ra’lsu l-kuttab, was responsible for the drafting of certificates or 
deeds. The ra’isu l-kuttab, or chancery of the Ottoman imperial council, was 
for some time occupied with diplomatic correspondence. 24 It is possible that 



Exchanging Heavens and Hearts 145 


al-Zigetvari was recruited by the court through the devshirme, the Ottoman in¬ 
stitution for capturing and training Christian boys, mainly from the Balkans, for 
military and civil service. 

The “al-Zigetvari” portion of al-Zigetvari’s name clearly refers us to Eastern 
Europe. During the mid sixteenth century, Francis I urged his Ottoman allies to 
attack the Habsburgs; Suleyman the Magnificent, who promoted himself messi- 
anically as al-Mujjadid, the renewer of religion, laid siege to the Hungarian fron¬ 
tier fortress of Szigetvar. 25 A week after a lunar eclipse in 1566, as Tycho almost 
predicted, Suleyman died, and two days later the fortress was conquered and 
became the Ottomans’ administrative center in the Hungarian province. Several 
decades later, an Ottoman traveler named Evliya Qelebi spent three years explor¬ 
ing Hungary and reported that the new Ottoman rulers had built twenty-five 
mosques, forty-seven masjids (small mosques), twelve madrasahs (Islamic col¬ 
leges), sixteen schools, and nine khans (inns for merchants) in the area of Pecs, 
adjacent to Szigetvar. 26 

Al-Zigetvari’s background seems to have been connected to the new Hungar¬ 
ian province. Given that only Christians attended the Latin schools set up under 
the Ottoman Empire, it is reasonable to assume that al-Zigetvari learned Latin 
during his childhood at a Szigetvar monastery; only later did the Ottomans cap¬ 
ture and recruit him to use his linguistic skills in the court . 27 Al-Zigetvari, then, 
may have been a captive Hungarian boy incorporated into an Ottoman bureau¬ 
cracy that utilized his linguistic skills in Latin. 

We must also look at al-Zigetvari’s choice of title for his translation of Du- 
ret’s book. Titles, especially in scientific works, are often the threads that con¬ 
nect technical work to the cultural context in which writers, editors, and printers 
worked. Often, too, they contain clues about the implicit, expected readership. 
At first glance, the title that al-Zigetvari chose seems incompatible with Duret’s 
book. Duret’s title was Nouvelle theorie, but al-Zigetvari called his translation The 
Mirror of the Celestial Sphere and the Purpose of Apperception (Sajanjal al-aflak 
fi ghayat al-idrak). 28 Why did al-Zigetvari refuse to use a literal translation of 
Duret s title? Perhaps it was an innocent attempt to use a mixture of rhymed prose 
and verse ( saf ) or an attempt to detach Duret s book from its French context and 
embed it in a Muslim one (figure 28). 


Echoing Titles 

Titles often echo, or enter into intertextual relations with, myths or other sources. 
The word sajanjal (J >i> * u , “mirror”) does not have an ancient Arabic etymology 
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Figure 28. The astronomical tables translated by al-Zigetvari allowed Muslim 
astronomers, for the first time, to use European astronomical tables, which 
included astronomical data collected at European vantage points. From Ibrahim 
Efendi al-Zigetvari Tezkireci, Sajanjal al-aflak fighayat al-idrak (1664), Kandilli 
Rasthanesi, MS 403, pp. 9a-9b. Courtesy of Ekmeleddin thsanoglu. 

and was rarely used in the Arab world. Lexicons claim an origin in Byzantine- 
Greek, thus bolstering the conclusion that al-Zigetvari was not a native speaker 
of Arabic and that he learned the language in a madrasah in Eastern Europe or 
Anatolia, where the Byzantine culture’s influence would still have been strong. 
Mirrors played a central role in the social and cultural life of the Ottoman city, 
as objects of art and personal use. There were decorative mirrors, round mirrors 
with many faces, and mirrors held by Sufi beggars or begging dervishes so that, 
for a small coin, a gentleman could check his appearance. 29 Mirrors most often 
alluded to mystic poetry. 

Mirrors were symbolic objects in Sufi epistemology. People’s interactions with 
them could construct not just selfhood but also perceptions of a certain melding 
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with God. Any familiarity with this mysticism leads to an encounter with the 
central conception of the “Hidden Treasure” (or attributes of God) that can only 
be known through reflection in the human mind: Adam was the first, and per¬ 
fect, such mirror. Thus the pristine, angelic perception could give access to the 
“Divine Attributes,” which are the hidden things, the secrets concealed in human 
minds, just as the polished mirror is hidden in a container of felt. In the implicit 
epistemology, these “Divine Attributes” are hidden in nature, only to be reflected 
by human acts of mystically acquired apperception. Thus, “Nature,” beyond the 
observable phenomena, can be seen as a subjective construction of the human 
mind. 

In Mesnevi, by the great Sufi poet Jalal al-din Rumi (d. 1231), we read that 
“since the [mirror’s] image of the eight heavens shone forth, the tablet of their 
hearts had opened to it. One hundred impressions of Highest Heaven, the Sphere 
of Stars, the Void . . . But what impression this? No! the very sight of God.” 30 
Rumi’s Mesnevi was such a powerful source of inspiration that much of the mysti¬ 
cism that permeates Ottoman poetry makes reference to it in some way. 31 

The rest of al-Zigetvari’s title for the Duret translation is familiar-sounding 
and suggests an acquaintance with Muslim astronomy and the philosophy of il¬ 
lumination. The title echoes those of well-known, older writings on the sciences 
of the heavens. For example, the astronomer and illuminist philosopher Qutb 
al-Din al-Shirazi wrote Nihayat al-idrak fi dirayat al-aflak (The Ultimate Per¬ 
ception of the Knowledge of the Heavenly Bodies). Shirazi and others exposed 
their teacher, Nasir al-Din al-TusI, to illuminist philosophy, and the latter ac¬ 
cordingly renamed a summary of his main astronomical work Zubdat al-idrak fi 
hayat al-aflak (The Essence of Perception of the Form [configuration, behavior] 
of the Celestial Sphere). Al-Zigetvari may have known such books, the titles of 
which could have inspired him, because so many Muslim astronomers of this 
time read these works. But if we look into the deeper context of parallel word¬ 
ings and intertextuality, we find that al-Zigetvari participated in a contemporary 
trend of natural philosophy. 

Seeing beyond the Natural Phenomena 

Late in the twelfth century, Shihab al-din Suhrawardi (d. 1191), a court philos¬ 
opher of the Ayyubid dynasty, launched his devastating criticism of Peripatetic 
philosophy. His illuminist philosophy was not a kind of theosophy or mystical 
philosophy, as some once suggested, 32 but emanated from rigorous logic. 33 Men¬ 
tioning his intellectual sources, Plato and Hermes, Suhrawardi argued that the 
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existence of a valid mental distinction did not imply the corresponding exis¬ 
tence of an actual distinction in concrete things. In other words, man constructed 
such metaphysical entities as “essence,” “necessity,” and “causality” as “beings of 
reason” ( i’tibdrdt ‘aqliya, sIj! jllicl). Instead of relying on “beings of rea¬ 
son,” Suhrawardi looked for an intuitive perception of nature. As the angelic, 
pristine perception in hermeticism and Sufism, intuitive perception would arise 
as a spontaneous sensation and epiphany, before the working of the faculties of 
reason and senses that perceive new objects. Astronomy was thought to be a suit¬ 
able place to show that the combination of reason and senses was an inadequate 
explanation of nature. 

Suhrawardls work conveys not mystical experience but a rational structure 
that records rational proofs found after the mystical experience. In Suhrawardls 
analogy, rational proof is to mystical experience as astronomy is to observation . 34 
“Just as by beholding sensible things we attain certain knowledge about some of 
their states and are thereby able to construct valid sciences like astronomy, like¬ 
wise we observe certain spiritual things and subsequently base divine sciences 
upon them .” 35 

Perceiving the world through deep immersion in the mystical experience was, 
for Suhrawardi, like opening a window to a place that reason and senses cannot 
reach. Suhrawardls emphasis on “illumination,” “radiance,” and “light,” coming 
from hermetic-Pythagorean learning, gave a central place to the sun. It became 
the source of the corporeal light through which we can trace hidden, incorporeal 
light, and the eternal, circular movements of the spheres are the intermediary 
through which the timeless and unchanging complexity of the incorporeal light 
is expressed. 

Suhrawardi lays down two premises: on the one hand is the inadequacy of 
the weak constructions of the mind that are made by reason and senses and by 
deductions from experience; on the other hand is the incorporeal light that can 
be reached by various tools of natural philosophy—specifically, idrak j^). 
The latter word can mean “perception,” yet for Suhrawardi it had a more complex 
philosophical meaning. His aim was to construct a unified epistemic object that 
would supplement what reason and senses could not reach. The notion had al¬ 
ready been used by Avicenna , 36 and later by others, to describe mainly a sensual 
perception, but Suhrawardi took it one step further and elevated it to the status 
of an epistemic object that could judge ultimate truth. Idrak is an intuitive mode 
of cognition, a direct knowledge of something, whether through sensation or 
intuition. Through apperception, we not only can see the visible movements of 
the stars, but also can predict events, because the forms of events are inscribed 
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in the spheres and are accessible to human beings under special conditions and 
with special tools. In The Book of Radiance, Suhrawardi writes: “they (the celestial 
spheres) possess universal knowledge, know universal laws, and thus know every 
form and effect that is in this world. When a celestial sphere arrives at a specific 
point [in its orbit] it becomes cognizant of whatever comes about as a result of 
achieving that point. In short it comprehends all temporal causes of effects from 
past to future, as well as the present.” 37 

Suhrawardi’s work constituted a new natural philosophy in which idrak uni¬ 
fies the practices of acquiring knowledge across mysticism, astrology, and astron¬ 
omy. But Suhrawardi was not the only one who was concerned with such mat¬ 
ters. Whereas he approached the problems from an illuminist point of view, Ibn 
al-Haytham (Alhazen; d. after 1041), a near-contemporary natural philosopher, 
was concerned with optics and the limits of any rational understanding of nature. 
Like Suhrawardi, he advocated sensual-intuitive perception and intensively em¬ 
ployed the object of idrak. For example, in his work in optics, the object served 
to indicate something that lay behind our perception of the physical world and 
was not confined to the internal features of optical processes or the organ of sight. 
Idrak, to Ibn al-Haytham, was pure sensation. 38 He was also one of the first critics 
of the Ptolemaic model and especially its failure to reconcile the physical world 
with the planetary model, as in the Ptolemaic equant’s violation of the geometric 
rule that uniform revolution is measured only from the centers of spheres. Ibn 
al-Haytham argued that the source of this inconsistency was Ptolemy’s method¬ 
ology, which led Ptolemy to depart from his own theory. And because Ptolemy 
knew this, his excuse on the grounds that the inconsistency does not affect the 
observed movements of the planets would be acceptable if one believed there 
is a “true” nature of the heavens (kunh haqiqatiha ), 39 over and above Ptolemy’s 
construction of the heavens. For Ibn al-Haytham, idrak in optics and astronomy 
was the same: it would facilitate our perception of the “true” nature that could not 
be perceived by reason or senses. 

The most important followers of Suhrawardi and Ibn al-Haytham were al-TusI 
and Qutb al-Din Shirazi, members of the Maragha Observatory. 40 Shirazi’s com¬ 
mentary on Suhrawardi’s writings became the vehicle through which the philos¬ 
ophy of illumination was later understood. For the Maragha School, the main 
problem was the physical and mathematical disharmonies in the Ptolemaic sys¬ 
tem, and Shirazi’s investigations provided a non-Ptolemaic model for uniform 
circular movement. The breakthrough accomplished by the astronomical inqui¬ 
ries of al-Ttisi and Shirazi was to use Suhrawardi’s idrak as an episteme beyond 
reason and senses, one that would unify observed data with their physical and 
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mathematical models. Idrak would fill the gap between what is observed in the 
heavens and the limited ways of describing it. The attempt to fit observation to 
circular motion, in fact, would be partially achieved later, in fourteenth-century 
astronomy, by Ibn-Shatir, who got rid of the equant in his model for the moon. 

Idrak did not remain just an episteme in al-Zigetvari’s scholarly world of as¬ 
tronomers and natural philosophers. It also dealt with the practice of acquiring 
perfect, unified knowledge in relation to rituals of self-development. Rumi and 
other Sufi poets and philosophers, including Ibn Al-‘ArabI, claimed there was 
a need for obtaining and cultivating a pure consciousness that could get to so- 
called wajdat al-wujud, the unity of existence. In this endeavor, idrak became a 
means and illumination became the purpose. Idrak was an epistemic object that 
could unify the believer with nature and subsequently with God. It therefore 
entailed ritualistic practices: dhikr (recollecting, a repetition of divine names or 
religious formulae), ta’ammul (meditation), tafakkur (pondering), and tawajjuh 
(strong concentration of master and disciple on each other). Sufi practices were 
formed by the striving for intuitive perception. The practitioner would elevate 
his spiritual experience and gradually “clean” the mirror of his heart to a level at 
which God “lifts the curtain” and “unveils” the heavens. At this point, the practi¬ 
tioner would reach the highest spiritual experience, in which God and the heav¬ 
ens were completely reflected in the mirror of his heart. 41 Ruml’s Mesnevl had 
already been a lyric command in this regard: “Show me things as they really are. 
Man is a mighty volume; within him all things are written, but veils and dark¬ 
nesses do not allow him to read that knowledge within himself.” 42 

To simplify, such things as idrak, illumination, mirrors, astrology, radiance, 
and hermeticism make up “the Muslim emblematic world.” Each constitutes, in 
the mirror of the heart, a reflection of the “true” heavens. Idrak made an im¬ 
pact in areas of knowledge associated with astronomy. Taqi al-Dln (d. 1585), chief 
astronomer of the Ottoman Observatory, was also well-known as a mechanic 
specializing in clocks for a variety of uses (as described in chapter one). In the 
introduction to his treatise on astronomical clocks and their application to obser¬ 
vation, he claimed, using Hermes as a source of inspiration, that the conditions 
for calling forth the pure truth about the motion of the heavenly bodies is idrak. 43 
He placed a condition on those who would try to replicate the astronomical in¬ 
strument: they needed to have the power of idrak to be able to set and measure 
the motions. 44 

Sufism, with its strong social position, carried forward and perpetuated the 
ideals of idrak, illuminationism, and the mirror motif in seventeenth-century 
Ottoman art and architecture. Sufi religious orders ( tariqa ) imposed hierarchical 
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structures on social groups, from sheikhs to dervishes and their sympathizers. 
Ottoman Sultans seeking hegemony over Anatolia relied on the Sufi orders for 
support in consolidating newly acquired territory In return, the Sufi orders re¬ 
ceived gifts of land and endowments for lodges ( zdwiya ), in which members of 
the orders practiced rituals and taught the unity of existence through appercep¬ 
tion. The lodges, built around centralized, harmonious spaces, created harmoni¬ 
ous atmospheres where practitioners could circle and meditate, in a “polishing 
of the heart.” There, from the sixteenth century onward, Sufis and students prac¬ 
ticed a special style of calligraphy that used mirror-reflection motifs to express 
holistic perception (figure 29). 45 We also find a strong Sufi trend in areas besides 
popular culture. The loftiest government circles and centers of astronomical ac¬ 
tivity were infused with it. 46 Later in this chapter, we see that al-Zigetvari pre¬ 
sented his translation of Duret’s book to the munajjim bashi, or court astrologer- 
astronomer. The man who held that position beginning in 1667, three years after 
publication of al-Zigetvari’s Sajanjal, was Ahmet Munajjim Bashi, born in Salon¬ 
ika and educated in traditional scholarly subjects, including flqh (Islamic law) 
and the sciences, mainly astronomy and astrology. But he was also well versed in 
Sufism, such that although he carried the title “chief astronomer,” he was mainly 
known to his contemporaries as an outstanding Sufi poet. 47 

Thus, not just natural philosophers and astronomers but mystics, Sufi der¬ 
vishes, and poets also concerned themselves with illumination through appercep¬ 
tion. And this was not merely a structural connection among various concepts— 
first, among various medieval sources, and then between these sources and our 
protagonist, al-Zigetvari. In fact, there was a personal connection within a “cluster 
of intellectuals.” 48 Al-Shlrazi’s commentary was the main vehicle of Suhrawardls 
thought; al-TusI was familiar with Suhrawardi through his own student, Shlrazi, 
and through other sources; 49 and Shlrazi was personally acquainted with Ruml. 50 
Words and myths used in al-Zigetvari’s title for Sajanjal reflected the concerns 
of these astronomers and philosophers. Al-TusI, al-Shirazi, and al-Zigetvari were 
inspired by and acted within a contemporary theory of knowledge. It was no 
coincidence that they all used the term idrak in the titles of writings. Alterna¬ 
tive terms were available—for example, arsad (-d^ajl), meaning “observations,” 
a basic part of their practice of astronomy. But in their works, idrak (as in “the 
essence of idrak” “the ends of [ultimate] idrak” and al-Zigetvari’s “the purpose 
of idrak”) described the more fundamental philosophical action of apperception. 
In their scientific practices, these men were engaged both in observations and 
mathematical models and in mystical practices aimed at refining their conscious¬ 
ness. More than merely solving mathematical and physical inconsistencies in the 
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Figure 29. Art and idrak. In the muthannd, or “double” style of calligraphy (left), 
each half of the design is a mirror image of the other. The basmallah in the thaluth 
script (right) is written in the shape of an ostrich. The calligraphy shown in this 
illustration is not really a type of script in itself, but consists of a text in one of the 
standard scripts, such as naskhi, worked into a pattern in which one half is a mirror 
image of the other, or is pictorial calligraphy in which the text (usually a profession 
of faith, a verse from the Qur an, or some other phrase with religious significance) is 
written in the shape of a bird, animal, tree, boat, or other object. The act of reading 
usually involves identifying words (a sensory and cognitive act) and grasping the 
meaning (an act of reason) that is delivered in the words. The holistic intuitive 
perception, or idrak, allows an appreciation not only of the details of the letters and 
words but also, more importantly, of the constructed holistic image of the bird. 


Ptolemaic system, they sought a new harmony of the scholar and his cosmos—a 
microcosmic, human mirroring of Gods universe in the heart of the practitioner, 
achieved by using pristine angelic and hermetic apperception. 

The theory of knowledge also entailed practice, and theory and practice also 
had implications not just for epistemology but for intellectual culture as well. It is 
worthwhile considering other sorts of links between fellow scholars and officials 
both at court and in high-profile observatories. Not only did the men discussed 
above seek to reconcile epistemological inconsistencies arising from their pas¬ 
sions about the act of perceiving nature, but the striving for idrak itself became a 
sign of sincerity and an indication of trustworthiness. 
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From evidence farther east in the Muslim world, we see that an unintended 
consequence of all this was the forging of bonds of trust among working col¬ 
leagues in similar scholarly contexts. In a letter written by Ghiyath al-Din Jam- 
shid al-Kashl, a mathematician and member of the fifteenth-century Samarqand 
Observatory, he describes the politics, culture, and practices that formed the 
backdrop of the astronomical texts produced in Samarqand. He laments the lack 
of wholeness in the learning and skills associated with theoretical and practical 
astronomy. For him, the division of labor between model builders, calculators, 
observers, instrument builders, astrologers, and mathematicians was not for the 
sake of efficiency but a reflection of fragmented knowledge. 51 As a result, mu¬ 
tual scientific trust was not strong. But one person who gained his trust was a 
Sufi practitioner in the observatory. The Sufi was a pure seeker of truth who, in 
seeking unified knowledge of a unified nature, erased the boundaries between 
disciplines and the differences in professional prestige. Al-Kashl perceived him as 
striving to advance knowledge rather than his own social status, and therefore as 
more trustworthy than others. Through this fascinating glimpse we can see that a 
Sufi’s sincere passion for harmonious knowledge, through idrak, concerned both 
epistemology and trust. 

In the same vein, we encounter the quintessential Ottoman intellectual of the 
seventeenth century: Katib (Katip) Qelebi, an explicit follower of Suhrawardi. 52 
Besides his work in cataloguing, Qelebi also undertook to reconcile the conflicts 
between theology and philosophy, and between rationalism and mysticism, by 
following Suhrawardi’s theory of knowledge: to reach the heights of study and 
investigation, scholars should not “confine themselves to one branch of knowl¬ 
edge.” 53 Moreover, Qelebi took a further step and set forth principles for an ap¬ 
propriate intellectual culture, suggesting that the “sincere” striving for unified 
knowledge not only should be a matter of the knower and the known, but should 
be applied to the practices of trust between scholars. For him, someone who 
sincerely looked for knowledge would be less argumentative and divided in his 
thinking, and he provided advice on how to practice trustworthy scientific activi¬ 
ties. 54 Thus, the mystical trend of knowledge for the sake of knowledge became a 
pillar of trust among scientists. Practices for achieving the ultimate standard of 
truth, such as idrak, became an expression of sincerity and an object of trust. 


Al-Zigetvari’s Translation 

Having established some of the cultural and intellectual sources in Sufi cosmo¬ 
logical poetry and illuminist natural philosophy, we can make some guesses as 
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to why al-Zigetvari chose to translate Duret’s book. An analysis of al-Zigetvari’s 
translation takes us beyond the not too useful dichotomies occult/scientific, 
astrology/astronomy, and mysticism/logic. We are instead considering a text 
that meant to overcome logical and scientific aporia. Al-Zigetvari read Duret’s 
book within a context of particular cultural values, validating the text by present¬ 
ing it through idrak. 

Sajanjal al-aflak fi ghayat al-idrak is divided into two parts: the translation 
proper and, more important to us, al-Zigetvari’s introduction. The content of 
Duret’s book was predominantly astrological, and the Copernican system was 
relegated to an aside. Al-Zigetvari’s introduction makes little mention of astrol¬ 
ogy (apart from an astrological diagram) and, instead, amounts to his own read¬ 
ing of the history of astronomy. 

Al-Zigetvari states that he found Duret’s book and independently elected to 
translate it into Arabic: that is, only after completing the translation did he show 
it to the munajjim bashi (the sultan’s chief astronomer-astrologer), Mehemet 
Qelebi. 55 At first, Mehemet Qelebi did not approve of it, stating that “Europeans 
have many vanities similar to this one.” But when al-Zigetvari prepared an al¬ 
manac based on Duret’s tables, the munajjim bashi saw that it conformed to the 
authoritative tables prepared by the Muslim astronomer Ulugh Beg, and thus he 
became convinced of the value of the French work. Al-Zigetvari had a copy made 
for himself and made a gift of another copy to Qelebi. The lengths to which al- 
Zigetvari went to convince Mehemet Qelebi of the value of Duret’s book suggests 
that the court astronomer was firm in his Ottoman sense of superiority, yet was 
also appreciative of sheer utility. 

Harmonizing the Worlds 

Al-Zigetvari’s descriptive and encompassing history, as laid out in the intro¬ 
duction to Sajanjal, reflected the quest for a harmonious description of nature 
through idrak. The introduction traces astronomy from the Greeks through the 
Muslims to Copernicus. The translator notes the methodological shortcomings 
of ancient astronomy based on observation: the improvements made by the Mus¬ 
lims came about “by means of the zij” 56 that is, the azydj school of computa¬ 
tional astronomy. This was the first phase of testing Ptolemaic data by conceiv¬ 
ing, organizing, and executing new series of observations (arsad). The second 
phase, which involved questions of planetary configuration, was called hay’a. The 
emphasis of the hay’a school’s newly conceived problem-solving program was 
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primarily theoretical rather than empirical; the program consisted of seeking, 
or urging others to seek, reconciliation between the Ptolemaic “mathematical” 
hypotheses assumed to be supported by observational tests and the theories of 
cosmology, physics, and natural philosophy A. I. Sabra suggests that this school 
perceived the existence of “true” ( sahlh ) configurations that were in harmony 
with the accepted principles of physics. 57 Al-Zigetvari claimed that the source of 
progress in Muslim astronomy was its quest for a more harmonized system that 
would reconcile the physical with the mathematical. 

Al-Zigetvari’s history of astronomy in the introduction to Sajanjal stressed 
that all astronomers sought out harmony and searched for a way of unifying 
perception that would explain technical inconsistencies. We should note that, 
in this narrative, as Arabs took over the mantle of astronomy from the Greeks, 
no mention is made of different religious and ethnic backgrounds. Ekmeleddin 
Ihsanoglu’s translation of the introduction shows that, for Al-Zigetvari, the as¬ 
tronomers existed simply as cosmopolitan individuals and not as representatives 
of cultures. 

In 1461 Peurbach and Regiomontanus found mistakes in Alfonso’s zij (astro¬ 
nomical tables). Although Regiomontanus had initiated his observations in 
order to correct the tables, he did not live long enough to finish his work. A 
few years later Nicolaus Copernicus, who was very successful and a superior 
scholar, discovered the mistakes in Alfonso’s tables and, realizing that the foun¬ 
dations for the tables were unsound, formulated a new solution in 1525. He 
did so by relying on the observations astronomers had made throughout the 
ages. The defect in question was the following: the eighth sphere moves with 
the ninth sphere by an oscillatory motion (raqqdsiyya ) of 40,900 years. This 
motion is equal to two small circles moving from West to East in the depth of 
the ninth sphere. This situation is against the observation of the majority. Later, 
Copernicus laid a new foundation and compiled small tables supposing that 
the Earth is in motion. These tables were used thereafter until Tycho Brahe 
made observations with numerous excellent instruments and began to correct 
the tables of Copernicus. Relying on his observations, he also wrote the tables 
of the Sun, the Moon, and the fixed stars . . . Afterwards, the scholar Kepler 
compiled tables for all stars based on Tycho’s observations, and named it the 
Rudolfine Tables . . . The eclipses of the Sun and the Moon did not conform 
to this tables ... later I, Ibrahim Sgizetvari, known as Tezkireci, translated the 
tables which the scholar Duret compiled after thirty years of observation based 
on the tables of Lansbergen. The tables were based on observation according to 
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the longitude of Paris. It was compiled by benefiting from the old Julian and the 

new Gregorian calendar as well, accepting the Earth as motionless. 58 

Here, the history of natural philosophy is a chain of knowledge transmitted from 
one scholar to another, from one generation to another, smoothly and continu¬ 
ously— a search for harmony in a mutually embraced world history. No revolu¬ 
tion is mentioned in either period; it was merely an evolution of knowledge. 

Al-Zigetvari does seem to have been aware of the disagreements between 
the heliocentric system of Copernicus and the systems of the pre-Copernicans, 
and between Copernicus and Tycho, and his annotated diagram presents such 
differences. Yet, he did not take a clear stance on which system he found more 
convincing. Duret supported the argument that the earth is motionless, and al- 
Zigetvari seemed to care more about the harmony of the heavens and less about 
the location of the earth and sun in the cosmological structure. 

Of course, al-Zigetvari was not reading Copernicus directly but was getting it 
through the mediation of Duret. Both Duret and al-Zigetvari refer to a writing 
of Copernicus from 1525, which is closer in time to the Commentariolus than to 
the De revolutionibus, works that reflect the changes in Copernicus’s motives. The 
discussions about his motives in our own time might offer some useful insights 
here. Some scholars, such as Thomas Kuhn, relying on De revolutionibus, think 
that Copernicus worked to eliminate mathematical contradictions and improve 
overall harmony through geometric aesthetics. 59 Others, such as Noel Swerd- 
low, relying on the Commentariolus, think that the astronomer sought answers 
to physical and philosophical problems surrounding the celestial spheres and 
that he had intellectual roots in the Maragha School, and especially al-Tusi and 
Ibn-Shatir. 60 One might first assume that al-Zigetvari did not follow predictably 
in the footsteps of Maragha. He chose instead to present the problem differently, 
as questions about the eighth and ninth spheres, as seen in the extract from the 
introduction given above. He mentions neither the heliocentric nor the equant- 
less features of Copernicus’s model but focuses on the question of values for the 
movement of trepidation and precession. 61 In considering his take on Coperni¬ 
cus, we cannot expect an intellectual model or a historical motive, as we interpret 
such things today. The quest for the harmony of the heavens by the Maragha 
School modeled al-Zigetvari’s interests in the geometric harmonization of trepi¬ 
dation and precession. 

The matter of the spheres represents al-Zigetvari’s reading of Duret, who 
in turn also read and extracted ideas (indirectly) not necessarily just from Co¬ 
pernicus’s writing but from secondary sources of the late sixteenth century. As 
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mentioned earlier, Duret’s book emphasizes the role of post-Copernican astrono¬ 
mers such as Tycho, Lansbergen, and especially Kepler, and omits Copernicus, 
ostensibly for censorship reasons. Robert Westman deals with these secondary 
sources for Copernicus and has tried to do away with any supposed division 
between Copernicans and anti-Copernicans in the period when the Copernican 
system was first received. 62 He argues that the process at that time, especially in 
Wittenberg circles, was elastic: astronomers such as Reinhold and Peucer did 
not accept the premise that the earth is in motion, but they did accept and use 
Copernican mathematical devices. In contrast, astronomers such as Rheticus 
accepted the moving-earth premise, not for the mathematical devices, but for 
the purpose of reconciling inner conflicts and bringing together a harmonious 
universal whole. 

The same kind of elasticity exists in the case of al-Zigetvari (figure 30). He 
situated the problems in astronomy in the technical arena of Ptolemaic discrep¬ 
ancies, as did many of his predecessors, but he mainly presented the motives of 
Copernicus as a problem of aesthetics, just as Kuhn suggests. The reason for his 
doing so may very well be related to the way al-Zigetvari received his Coper¬ 
nicus. Based on the extant text of Duret, we can suggest that in reading Duret, 
al-Zigetvari was imbibing the latter’s understanding of Copernicus via Rheticus’s 
Narratio prima. Moreover, the entire point of this narrative up to now has been to 
show how very broad was the appeal to al-Zigetvari of the aesthetic explanations 
regarding harmony that we find in holistic, illuminist Sufism and the type of 
Maragha culture in which it was embedded. Al-Zigetvari’s epistemological elas¬ 
ticity and his aesthetic take on post-Copernican astronomy can also be thought 
of in the manner suggested by Westman in his discussion of Rheticus—that is, 
as a way to reconcile the inner conflicts of a Hungarian convert in the service of 
the Ottomans. 


The Utility and Appeal of al-Zigetvari’s Work 

Al-Zigetvari tells us about the practical accomplishments in translating Duret. 

I worked out all the mean positions of [Duret’s] tables again according to the 
evidence and rearranged its shape on the same longitude. I expounded it in 
Arabic. This ephemeris [his own development] was sexagesimal and its mean 
positions were universal; I arranged it according to the constellations of the 
zodiac. I turned the tables into an ephemeris hitherto unseen in shape and 
brevity, entitled it Sajanjal al-aflakfi ghayat al-idrak ... I also compiled a work 




Figure 30. Al-Zigetvari’s diagram of the world-system (left), shown with its 
companion astronomical tables (right). From Ibrahim Efendi al-Zigetvari Tezkerci, 
Sajanjal al-aflak fi ghayat al-idrak (1664), Kandilli Rasthanesi, MS 403, pp. 22b-23a. 
Courtesy of Ekmeleddin thsanoglu. 
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concerning the universal calendar, which came out to be more graceful and 

succinct than all calendars . 63 

Because the growing number of astronomical tables created divergent and 
incompatible figures for the positions of the heavenly bodies and the latitudes 
of cities, al-Zigetvari compared the numbers in various tables, Muslim and Eu¬ 
ropean, and calculated their averages as the accepted numbers. Instead of an 
isolated, or singular, use of specific observational data, al-Zigetvari’s treatment 
suggests a holistic and conforming perception (or apperception, idrak) of the 
locations of the heavenly bodies. Al-Zigetvari’s adjustment of the imported Nou- 
velle theorie to the Ottoman practice of astronomy followed the astronomical 
genre of the Muslim world known as azydj, a record of observations whose pur¬ 
pose was specifically to update the zlj. Over centuries of updating, it was evi¬ 
dent that the Ptolemaic values of precession and procession—solar apogee, solar 
equation, inclination of the ecliptic, and all Ptolemy’s mean motions—were no 
longer acceptable. 

But most important for the discussion here is that al-Zigetvari’s universal and 
holistic treatment reflected his illuminist and mystical background: he avoided 
certainty and any clear notion of causality by looking for a universal and unified 
understanding of nature. Moreover, the arrangement of the astronomical tables 
according to the latitudes and longitudes of various European locales presented 
a unified spatial perception that went beyond the parochial spatial perception in 
medieval Islamic tables. 

Yet, in the same way that the heliocentric system was at first rejected and 
disregarded in Europe, the Ottoman scientific authority disdained al-Zigetvari’s 
presentation of Duret’s post-Copernican astronomy. As we have seen, initially the 
munajjim bashl rejected Sajanjal as “European vanities”; only after al-Zigetvari 
convinced him that the book agreed with the prevailing astronomical tables of 
the Muslim world did the chief astronomer give his blessing to the translation, 
saying, “You have erased my suspicions; now I have full confidence in the tables 
prepared by Europeans.” 

Why did the chief astronomer initially resist the translation of new research? 
After all, was this sort of knowledge-gathering not part of his job? The resistance 
was related to the utilitarian ends to which Duret’s book could be applied. The 
scientific environment surrounding al-Zigetvari was not interested just in theo¬ 
retical astronomy. In fact, astronomy and astrology both possessed a utilitarian 
character in the Ottoman context. Astronomers of local mosques used astronom¬ 
ical tables for timekeeping, and astrologers used them to draw up horoscopes. 



i6o Cross-Cultural Scientific Exchanges in the Eastern Mediterranean, 1560-1660 


The illuminist philosophy and mysticism in al-Zigetvari’s intellectual makeup 
inspired him to pick Duret’s book from the court library and to translate it, but it 
was its astrological utility that won over the munajjim bdshi. 

Al-Zigetvari’s translation marked the first clear mention of the new astronomy 
in general and the Copernican system in particular, but he mentioned the Co- 
pernican system only along with other world-systems and was more interested, 
for utilitarian reasons, in the astronomical tables than in the structure of the 
universe. It took some centuries for a full acceptance of heliocentrism. A transla¬ 
tion of Edmund Halleys (1656-1742) short Latin work Astronomiae cometicae 
synopsis (1705) appeared in Istanbul under the title Tar jama Muqaddimat Wahiya 
fi Ahwdl al-Nujum zu Zuaba. The manuscript mostly dealt with the question of 
comets, but the anonymous translator accentuated the unambiguous truthfulness 
of heliocentrism by completely omitting any mention of the other systems and by 
presenting, on the last page, a clear illustration of the heliocentric cosmology. 64 
Not until the nineteenth century, then, did Eastern Mediterranean scientific cul¬ 
ture completely abandon the Ptolemaic and Tychonic cosmological models and 
fully accept the Copernican system. 

In 1635, Richelieu’s “cosMOGRAPHER,”NoelDuret,publishedM)uveHeiheo- 
rie, a book that presented convenient astronomical tables based on the works of 
various astronomers, including Copernicus. Sometime between 1637 and 1642, 
thanks to Richelieu’s fondness for art and scholarship, the book was delivered 
by Harlay de Cesy to Constantinople in exchange for Arabic and Persian manu¬ 
scripts sent to Paris. The Nouvelle theorie lay on the shelves of the court library for 
twenty years, until a Latin-educated Hungarian convert to Islam, Ibrahim Efendi 
al-Zigetvari Tezkireci, came across it. Inspired by Sufism, illuminist philosophy, 
and astrology, al-Zigetvari showed the munajjim bdshi his translation of Duret’s 
work. The munajjim bdshi gave his approval only when he was convinced of the 
astrological utility of the astronomical maps. Al-Zigetvari’s work of translating 
and providing a commentary on Duret’s Latin book played against the backdrop 
of idrak. Through a mystical episteme, al-Zigetvari interpreted his readings of the 
problems of astronomy. 

This narrative about a Parisian publication and its translator in Constanti¬ 
nople raises questions about the prevailing historiographic view of the period. 
Many scholars have pointed out that Islamic natural philosophy was an impor¬ 
tant bridge to the rise of the new natural philosophy in Europe. However, little 
has been written on the philosophical and scientific practices in the Islamic world 
in the early modern period. The neglect is not surprising. 65 Historians of early 



Exchanging Heavens and Hearts 161 


modern Islamic natural philosophy have asserted a sort of disequilibrium—a 
“progressive” Europe and a “backward” Islam—blaming the supposed lethargy 
of Islamic natural philosophy on the defeat of rationalism and the rise of Islamic 
mysticism, or Sufism. 66 Some have linked the “decline” to two twelfth-century 
philosophers: al-Ghazzall and Suhrawardi, who wrote devastating critiques of 
the notions of rationalism, causality, and certainty. 67 Al-Ghazzall (d. mi) took 
a theological angle in his The Incoherence of Philosophers (Tahafut al- falasifah), 
which tried to demonstrate that philosophers are unable to prove religious truths 
and have no tools to understand Gods reasoning. The second attack, by the il¬ 
luminist Suhrawardi, took a logical angle. His Philosophy of Illumination (Hikmat 
al-ishraq; literally, the Oriental Philosophy ) suggested that causality and other 
Peripatetic categories were only a construction of the human mind. This line 
on Islamic natural philosophy also asserted that the works of al-Ghazzall and 
Suhrawardi gave rise to and played a central role in Sufism, which thus sent Is¬ 
lamic natural philosophy into a sort of deep sleep, until eventually confronting 
the new European natural philosophy in the age of Western colonialism. It is to 
this sort of master narrative that recent scholars have responded. 

The widely held notion of a decline in Islamic natural philosophy due to 
Ghazzalian and illuminationist philosophies does not fit the world of al-Zigetvari 
and Duret. Actually, what we see is that Sufism produced epistemic objects and 
practices that aimed to solve inconsistencies in astronomy. It inspired an episte¬ 
mological search for a harmonious and unitary nature and, more practically, it 
proposed rituals and practices to gain a refined consciousness that would allow a 
special apperception ( idrak). Finally, Sufism motivated a search among astrono¬ 
mers for a way to trust each other and their projects and to foster, in the context 
of their religious passion, “true lovers of truth” who looked for knowledge for the 
sake of knowledge. 

Ever since Frances Yates’s account of the hermeticism of Bruno, European 
historiography of natural philosophy has gone through major revisions regard¬ 
ing the role of the occult in the rise of early modern natural philosophy. It makes 
sense to include in this revisionist program the kind of intellectual framework 
provided by al-Zigetvari, Sufism, and idrak. As we have seen, Sufism was not an 
impediment to scientific activity, but a driving force for further exploration. 

With Yates in mind, one can suggest that al-Zigetvari’s translation of Duret’s 
work represents Ottoman occult illuminist traditions that stimulated an interest 
in post-Copernican astronomy. It also challenges the negative historiographic 
approach to Sufism. Now we might ask, How did Sufism and occultism stimulate 
new scientific work and drive the reading of post-Copernican astronomy? The 
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answer, in part, is that al-Zigetvari used a holistic approach and simply included 
post-Copernican astronomy in his inclusive, flowing account of a world history 
of science. He presented the new cosmology not as a break from tradition but as 
a continuum, which touched on the Maragha School’s effort to harmonize the 
heavens not just through mathematics and observations but also with intuitive 
perception. 

Muslim astronomers dealt in precision: they updated and reformed Ptolemaic 
astronomy through new tools of observation, high-quality mechanics, mathema- 
tization, new theories of optics, and a persistent discussion of Aristotelian phys¬ 
ics. However, these were all part of a larger picture of intellectual activity and part 
of a larger project that was embedded in the culture. Thus, the history of Muslim 
astronomy from the Maragha School onward should be seen not simply as a 
reaction to the Ptolemaic system, but as a reaction against both untrustworthy 
scholarship and approaches to knowledge and observation that were not prop¬ 
erly harmonized. The scholar needed to refine the mirror of his heart so as to be 
fit to work in God’s universe. Sufism and illumination were not an obstacle and 
could serve as sources of inspiration for the translation of the first Arabic text to 
mention Copernicus. 



CONCLUSION 


From “Incommensurability of Cultures” 
to Mutually Embraced Zones 


A n exclusive depiction of the local development of science has been 
qualified ever since scholars began exploring the rich interconnections be¬ 
tween travel and science. Studies concerning the discovery of the New World and 
the rise of natural history, however, focused on European travelers as they headed 
westward, to the New World, and left unnoticed the cross-cultural exchanges that 
took place in the “Old World,” in the Near East. Scholarship of travel and science, 
ironically, has further contributed to the notion of a great, insurmountable divide 
between European and Near Eastern intellectual cultures. Yet, the two cultures 
embraced each other in the Eastern Mediterranean, where practitioners searched 
for evidence in the long-lost past of ancient Greek, Arabic, Egyptian, Jewish, and 
Chaldean centers of knowledge and, in passing, circulated and encountered ob¬ 
jects that carried the news of the new heliocentric-related cosmologies. 1 

The force behind the propagation of scientific ideas, unexpectedly, did not 
stem from intellectual networks and agendas, but rather from mundane net¬ 
works of contact. Pirates violently crossed cultural and geographic boundaries, 
capturing travelers and exchanging them as goods in various ports. When they 
discovered scholars among their captives, they marketed them to scholar-masters 
who needed help in translation and research. Scholar-captives demonstrated 
their particular proficiencies, giving their masters access to knowledge and texts 
beyond their own cultural horizons. In exchange, captives gained new scientific 
knowledge that they could apply if and when they returned to their homes. 

Patronage relationships also disseminated scientific knowledge. Men of means 
sent travelers in search of pristine textual objects or biblical ur-texts. Guided by 
the perspective of European thinkers who located the authority of truth about 
cosmologies in nonhuman artifacts, pristine objects, or ur-texts, these travelers 
crossed cultural boundaries, connecting European and Near Eastern scientific 
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cultures and functioning as axes of cross-cultural exchange. At the same time, 
they introduced the new discoveries in Europe to people in the Near East. 

Traveling Sephardic Jews functioned only slightly differently. They moved 
among Karaite and Jewish communities, where they collected ancient Hebrew 
manuscripts and brought them back to Hebrew printing presses in Europe. Act¬ 
ing as “bridges of trust” between the Near Eastern scribal and European print 
cultures, they helped circulate ancient manuscripts in Europe and, at the same 
time, got printed books and astronomical knowledge into the hands of members 
of the Jewish communities in the Near East. 

Academic travelers also played their part. Under the guidance of high church¬ 
men or independently, they collected manuscripts and conducted astronomical 
experiments—measuring latitudes from Ptolemy’s hometown and comparing 
their results with current astronomical tables. Local astronomers, high clerics of 
the Greek Orthodox Church, and European ambassadors facilitated the search 
for pristine measurements and, consequently, the resolution of theological and 
scientific controversies. In passing, they also propagated post-Copernican as¬ 
tronomy across cultures. 

Finally, diplomatic networks circulated scientific objects, if in a more circu¬ 
itous manner. As displays of power, European and Near Eastern courts exchanged 
gifts, including instruments and books of natural philosophy. Court bureaucrats 
then gained access to scientific sources of cultures that otherwise stood in op¬ 
position to one another. Working within the bureaucracy, they were licensed to 
translate works and introduce them to local cultures. 

A variety of human carriers, then, moved through networks that allowed them 
to circulate knowledge about nature, science, and philosophy. They were also the 
agents that put scientific objects—telescopes, compasses, quadrants, mechanical 
clocks, maps, globes, and books of natural philosophy—into motion, advancing 
their own specific agendas unsystematically, often before any intellectual need 
was made known. Allusions to a new cosmology were either a by-product of 
larger interests or mere happenstance. 

Momentary exchanges of foreign objects were connected to enduring cultural 
conceptions through a larger, mythical framework. Despite the lack of means of 
communication—different languages, religions, and readings of objects—inter¬ 
actions took place against a set of myths about a single origin for humanity that, 
in the distant past, had the purest form of knowledge about nature. Myths of 
ancient theology, in turn, were called on to judge the validity or falsity of helio¬ 
centrism and played as tools for objective assessment of the new cosmologies. 
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What can seem like an inarticulate cultural dialogue among people of differ¬ 
ent cultures approaching the same objects with different agendas was in fact a 
meta-cultural dialogue. Everyone engaged in the exchange was acting within a 
certain historical and cultural framework, arising from hermetic and biblical ar¬ 
guments concerning a single universal origin of all civilizations and undergirding 
all cultures. For instance, motivated by the challenge of the coming (1590) Islamic 
millennium, Muslim astronomers used hermeticism to uncover cosmic secrets. 
At the same time, European travelers noted in their itineraries that they tried 
to emulate the legendary travels of Pythagoras, in the hope of finding hidden 
sources of the ancient lore of heliocentrism. On their travels, they also discussed 
the secrets of the new cosmology with locals, convinced that they could recover 
hints concealed in biblical ur-texts and in an ancient, lost, universal language, 
in which the measurements of the universe were given to the ancient Egyptians, 
to Noah, and to Solomon. Sephardic Jews shared their belief that the search for 
ancient wisdom was based in ancient cabalistic Hebrew texts. Ottoman bureau¬ 
crats translated European works on the new cosmology and presented them to 
readers as books of mysticism that crystallized the perception of nature through 
illumination and intuition, an approach that prevailed among Sufis. All these 
practitioners approached the objects through different cultural angles but within 
the same framework of prisca theologia, a universal theology, which turned out 
to be a shared meta-language. 

Once we expose such cross-cultural networks of exchange, far-reaching his¬ 
toriographic implications come to the fore and underline the limits of cultural 
history. The contextualization of science within a deep cultural setting, para¬ 
doxically, excluded exchanges between adjacent cultures and, consequently, in¬ 
creased the exceptionalism of Europe, disregarded extra-European factors, and 
decontextualized early modern science in Europe from its wider global settings. 
A cross-cultural history of science overcomes such methodological obstacles. It 
contextualizes the transcendent history of ideas, it crosses the division between 
print and scribal culture, it avoids teleological notions about the decline and 
progress of scientific theories, and, finally, it opens up compressed, self-contained 
cultural histories and allows for a broader and deeper contextual account. Such 
a prismatic and dialogic approach may reframe central themes in early modern 
history in general, and with regard to particular questions. 

Debates on the historiography of print, for instance, revolve mostly around 
whether the fixed text represented an agent of transformation or whether so¬ 
cial practices determined the use of print technology. 2 Both views imply that 
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European print culture was incommensurate with the scribal culture of the Near 
East. Readers of post-Copernican writings, however, inspired a cosmopolitan 
critique of print culture, which accordingly became a censor, or filter, for ancient 
sources. Scholars such as Commandino, della Valle, Delmedigo, and Greaves had 
further argued that printers preferred to exclude many ancient Eastern sources, 
which therefore remained beyond the print horizon. As a result, practitioners as¬ 
pired to rescue the, arguably, narrow-minded print culture and traveled eastward 
in search of seemingly extinct ancient manuscripts. 

Actors in the cultural overlay between Europe and the Near East did not see 
the lack of print culture as an impediment to change but, rather, appreciated the 
decentralized and less controlled scribal culture in the East. On the one hand, 
a trip to the East offered the ability to transcend time and to connect, through 
manuscripts, to the pure wisdom of antiquity and to negotiate current cosmo¬ 
logical views with medieval manuscripts in Arabic, Elebrew, Persian, and Latin. 
On the other hand, local practitioners who encountered printed books (delivered 
through gift exchanges, the looting of ships, and trade) overturned the order of 
text production and created handwritten versions of the received printed books. 
While moving through local scholarly circles, the new cosmology was negotiated 
and accommodated to existing philosophical and mystical frameworks. 

The locality of the Renaissance should also be questioned. Historiography of 
the Renaissance describes the revival of classical literature as the recovering of 
lost historical links between European culture and the Greek and Roman civi¬ 
lizations. Renaissance was thus presented as a purely European process, deeply 
ingrained in Italian society, with no relation to adjacent cultures. Late Renais¬ 
sance scholars, however, not only thought “that something essential had got lost 
in the ancient past,” to use Frances Yates’s words, 3 but developed historical prac¬ 
tices of traveling, collecting, and recovering remnants of prisca theologia in its 
homeland—the Near East. 

Early modern science, then, did not develop along separate, linear paths, with 
each culture drawing only on its own “monadic” nature, but rather was cultivated 
by streams of fresh ideas and objects that came through exchanges at the cultural 
margins. The principle of the “incommensurability of cultures” would, perhaps, 
best give way to a more continuative and dialogic approach that sets its eyes not 
on “cultural centers” but on the hazy yet fertile “cultural margins” that necessarily 
overlap with other “cultural margins,” creating a stimulating, mutually embraced 
zone where intensive cross-cultural exchanges transpire. 
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NOTES 


Introduction • Incommensurable Cultures? 

1. “Tarjama Muqaddimat Wahiya fi Ahval al-Nujum zu Zuaba,” Hafid Collection, 
MS 180, Siileymaniye Kiitiiphanesi, Istanbul. 

2. Recent accounts in reaction to the “decline thesis” have intensified the notion 
of internal dialogue. Such accounts have subverted the attractive notion of a deep 
rupture, a historical break, and show that after the “Scientific Revolution” in Europe, 
Islamic science enjoyed a period of reinvigoration. These approaches have created 
a new genre: the apologetics of Islamic science that stress the lack of contradiction 
between “true” Islam and “true” science and stress, instead, a chasm between Islam 
and Western (or non-true) scientific cultures. C. A Qadir, for example, sees a clash 
of civilizational values between Western science and Islam. He argues that severed 
from its moral and spiritual foundations, Western scientific culture is lost in a soul¬ 
less labyrinth of mechanical materialism, where humanism has been lost and life is 
robot-like. C. A. Qadir, Philosophy and Science in the Islamic World (London: Rout- 
ledge, 1990). In a different vein, Muhammad Mirza and Muhammad Iqbal Siddiqi 
offer a universalist take: Europe owes a deep debt to Arab scientists. The debt is not 
for startling discoveries or revolutionary theories but for Muslim scientific methods, 
some of which traveled to Europe in the late medieval period. Muhammad R. Mirza 
and Muhammad Iqbal Siddiqi, Muslim Contribution to Science (Lahore: Kazi Publi¬ 
cations, 1986). However, this approach does not take into consideration non-Muslim 
practitioners of natural philosophy in the Near East. 

3. Historians of Islamic science have argued that Islamic science not only was left 
behind but lost track of its glory days. Early modern science in the Muslim world 
seemed to be detached from its own traditions and was more readily identified with 
Europe’s “dark ages.” Such scholars give a variety of explanations for the causes of 
the decline. In the 1960s, Aydin Sayili explained decline as the result of belief in the 
omnipotence of God. Aydin Mehmed Sayili, “The Causes of the Decline of Scientific 
Work in Islam,” in his The Observatory in Islam and Its Place in the General History 
of the Observatory (Ankara: Turk Tarih Kurumu Basimevi, i960), 422. Von Grune- 
baum argued that the problem was to be found in Islamic faith and in the ability of 
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the orthodox to stifle a once-flowering science. Gustave Edmund von Grunebaum, 
Islam: Essays in the Nature and Growth of a Cultural Tradition (Menasha, WI: Ameri¬ 
can Anthropological Association, 1955), 120. Other historians, such as David King, 
ascribed the decline to the invasions that plagued the Arab world from the eleventh 
through the fifteenth centuries. David King, “The Astronomy of the Mamluks,” Isis 
74 (1983): 151. This “declinism” has passed down to contemporary scholarship. In one 
of the few comparative accounts of the history of science, Toby Huff discusses, in 
Weberian fashion, the reasons for developments and underdevelopments in natural 
philosophy in Europe, Islam, and China. Modern European science resulted from the 
development of a civilizationally based culture that was uniquely humanistic, because 
it tolerated heretical and innovative ideas. Natural philosophy in the Muslim world, 
because of the weak role of law and the power of the clergy, was narrowed down to 
discussions of what is acceptable. Toby Huff, The Rise of Early Modern Science: Islam, 
China, and the West (Cambridge: Cambridge University Press, 1993). See also the 
critical review by George Saliba, “Seeking the Origins of Modern Science?” Bulletin 
of the Royal Institute for Inter-Faith Studies (BRIIFS) 1, no. 2 (1999). To balance these 
views, I have suggested, elsewhere, that one cannot blame some sort of “internal flaw” 
in Ottoman intellectual culture, but must look to the real constrictions in daily life— 
for example, the economic crisis of the religious endowments ( waqfs ) that supported 
the college system (madrasah). Avner Ben-Zaken, “Political Economy and Scientific 
Activity in the Ottoman Empire,” in The Turks, ed. H. C. Giizel, C. C. Oguz, and 
O. Karatay (Ankara: Yeni Tiirkiye Publications, 2002), 3:776-94. 

4. Since 1957, Otto Neugebauer, Edward Kennedy, Willy Hartner, Noel Swerdlow, 
and George Saliba, among others, have determined that the mathematical edifice of 
Copernican astronomy could not have been built, as it was finally built, by using only 
the mathematical information available in such classical Greek mathematical and 
astronomical works as Euclid’s Elements and Ptolemy’s Almagest. See, for example, 
N. Swerdlow and O. Neugebauer, Mathematical Astronomy in Copernicus’ De Revolu- 
tionibus (New York: Springer-Verlag, 1985). Recently, this scholarly tradition on the 
Islamic origins of Copernicus was summarized by Saliba, who followed a well-known 
assertion that certain theorems of Islamic mathematicians were necessary for Co¬ 
pernicus to establish his heliocentric system; however, none of these theorems were 
translated into Latin. Saliba presents evidence that there was no need for texts to be 
fully translated from Arabic into Latin for Cop ernicus and his contemporaries to make 
use of them. There were competent astronomers and scientists—contemporaries of 
Copernicus, or slightly earlier or later than him—who could read the original Arabic 
sources and make their contents known to their students and colleagues, in the same 
environment where Copernicus was attempting to reformulate the mathematical 
foundations of Greek astronomy. George Saliba, Islamic Science and the Making of the 
European Renaissance (Cambridge, MA: MIT Press, 2007), 193-233. 

5. The anthropologist James Clifford traces the continuity of processes of cul¬ 
tural and scientific production from the early modern “cabinets of curiosities,” which 
boasted exotic artifacts. James Clifford, The Predicament of Culture: Twentieth- 
Century Ethnography, Literature, and Art (Cambridge, MA: Harvard University Press, 
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1988), 215-51. For Latour, the crucial activity is science, which created a perception 
of a “great divide” between other cultures and the modern West, the latter having 
accumulated traces and specimens and becoming a “center of calculation.” Bruno 
Latour, We Have Never Been Modern (Cambridge, MA: Harvard University Press, 
1993)1 91-129. However, science is not “dark matter” that fills an infinite void. Science 
is made in a reciprocal process of borrowing and altering. 

One • Trading Clocks, Globes, and Captives in the End Time 

1. Pierre Gassendi, Tychonis Brahei, equitis Dani, astronomorum coryphaei, vita 
(Paris, 1654). 

2. J. L. E. Dreyer, Tycho Brahe: A Picture of Scientific Life and Work in the Sixteenth 
Century (1890) (New York: Dover, 1963). 

3. Victor E. Thoren, The Lord of Uraniborg: A Biography of Tycho Brahe (Cam¬ 
bridge: Cambridge University Press, 1990). 

4. John Christianson, On Tycho’s Island: Tycho Brahe and His Assistants, 1570-1601 
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mid, as Taken by Mr. John Greaves, the Antient Cubit of Memphis Is Determined, in 
Greaves, Miscellaneous Works, 2:405. 

94. Ibid., 408, 417-18, 419. 

95. Ibid., 425, 426. 

96. In the introduction to Opticks, Newton states that Noah was the last to hold 
the perfect knowledge about nature. Isaac Newton, Opticks; Or, A Treatise of the Re¬ 
flexions, Refractions, Inflexions and Colours of Light (London: Printed for S. Smith 
and B. Walford, 1704). 

Five • Exchanging Heavens and Hearts 

1. Noel Duret, Nouvelle theorie des planetes: Conforme aux obseruations de Ptolo- 
mee, Copernie, Tycho, Lansberge, & autres excellens Astronomes, tant anciens que mo- 
dernes. Avec les tables Richeliennes et Parisiennes, exactement calculees (Paris, 1635). 

2. Ibrahim Efendi al-Zigetvari Tezkireci, Sajanjal al-aflak fi ghayat al-idrak, 
Kandilli Rasthanesi Collection, MS 403, Istanbul. For more than three centuries, this 
manuscript lay buried in an Ottoman archive in Constantinople—until it resurfaced 
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in the early 1990s. In reacting to the well-entrenched assumption that Islamic natural 
philosophy stagnated, especially during the Ottoman period, the modern Turkish 
scholar Ekmeleddin ihsanoglu has gone a long way toward providing an argument 
that Islamic natural philosophy had its own Ottoman flowering, one that arose within 
a creative awareness of the “Scientific Revolution.” His cataloguing of scientific man¬ 
uscripts shows that “Ottoman science” closely followed European innovations and 
also progressed as a separate offshoot of European developments. Ihsanoglu argues 
that, from early on, Ottoman astronomers had been interested in the Copernican 
system and that, despite the rise of mysticism, certain positivist islands of astronomy 
survived. Ekmeleddin ihsanoglu, “Introduction of Western Science to the Ottoman 
World: A Case Study of Modern Astronomy (1660-1860),” in The Transfer of Modern 
Science and Technology to the Muslim World , ed. Ekmeleddin Ihsanoglu (Istanbul: 
Research Centre for Islamic History, Art, and Culture, 1992). See also Ekmeleddin 
ihsanoglu, ed., Osmanlt astronomi literaturu tarihi [History of Astronomical Litera¬ 
ture during the Ottoman Period] (Istanbul: Research Centre for Islamic History, Art, 
and Culture, 1997), 1:340-45; Ekmeleddin ihsanoglu, “The Introduction of Western 
Science to the Ottoman World: A Case Study of Modern Astronomy (1660-1860),” in 
Religious Values and the Rise of Science in Europe , ed. John Brooke and Ekmeleddin 
Ihsanoglu (Istanbul: Research Centre for Islamic History, Art, and Culture, 2005), 
185-228. 

3. Noel Duret, Novae motuum ccelestium ephemerides Richelianae ... (Paris, 1638). 

4. In Biographie universelle: Ancienne et moderne (Paris: Michaud freres, 1811-62), 
12:100, we read that Noel Duret “taught mathematics in Paris, and published a few 
books, none of which met with any real success.” Jerome de la Lande mentioned 
Duret’s works, and referred to Duret as a “professor of sciences and mathematics,” 
in his Bibiographie astronomique: avec I’histoire de Vastronomie depuis 1781 jusqua 
1802 (Paris, 1803), 205, 206, 208, 210, 212, 224. La Lande was one of those first post- 
Copernican European astronomers whose texts, like Duret’s, were translated into Ar¬ 
abic. See Husayn Husni, al-munajjim al-thani, Tahdhib al-anamfi ta’arib zij Lalande 
nam [an Arabic translation, rectified, of la Landes astronomical map] (ca. 1850), cata¬ 
logue no. 2.2.17, Dar al-Kutub al-Misriyya, Cairo. 

5. Philips Lansbergen, Tabulae motuum coelestium perpetuae; ex omnium tem- 
porum observationibus constructae, temporumque omnium observationibus consen- 
tientes: Item Novae et genuinae motuum coelestium theoricae & Astronomicarum 
observationum thesaurus (Middelburg, Holland, 1632). 

6. Noel Duret, Supplement tabularum Richelienarum, parsprima, cum brevipla- 
netarum, Theoria ex Kepleri, sententia (Paris, 1639). The version published in Lon¬ 
don in 1647 had a binding with the title Astrology. Books at this time were sold as 
stacks of paper without a publisher’s binding, so the Astrology title was simply idio¬ 
syncratic to that particular bookseller. The work was published by John Benson as 
Noel Duret, Novae motuum ccelestium ephemerides Richelianae annorum 15, ab anno 
1637 incipientes, ubi sex anni priores e fonti bus Lansbergianis bashi, reliqui vero e 
numeris Tychoni-Keplerianis eruntur, quibus accesserunt. In priori parte. 1 Isagoge in 
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Astrologiam. 2 De aeris mutatione. 3 Doctrina primi mobilis exquisite demonstrata. In 
secunda parte. 1 Usus tabularum astronomicarum pro rebus omnibus ad astronomiam 
spectantibus instituendis. 2 De crisium mysterio tractatus. 3 Gnomonices liber unus, ubi 
scioterica delineandi horologia quocunque modo vel declinantia, vel inclinantia metho- 
dus omnium &facillima & brevissima tabularum ope, traditur. Authore Natal. Durret, 
cosmographo Regio, at eminentiss (London, 1647). 

7. A dictionary of Ottoman biography, Sicill-i Osmani (Besiktas, Istanbul: Kiiltiir 
Bakanligi ile Tiirkiye Ekonomik ve Toplumsal Tarih Vakfi’mn ortak yayimdir, 1996) 
has many entries for “Ibrahim Efendi,” but none referring to a “Tezkireci” or to a 
person interested in astronomy and astrology. Biographical dictionaries of Arabic 
writers are similarly unhelpful. 

8. “Mr. Flamsteads letter of July 24 1675 to the Publisher, relating to Another, 
Printed in Num. 110 of These Tracts, concerning M. Horroxes Lunar System,” Philo¬ 
sophical Transactions of the Royal Society of London 10 (1675): 370. See also the letter 
from the mathematician Abraham Sharp to John Flamsteed, dated March 23,1704/05, 
in The Correspondence of John Flamsteed, the First Astronomer Royal (Bristol and 
Philadelphia: Institute of Physics Publishing, 2002), 3:149, letter no. 991. Curtis Wil¬ 
son mentions Flamsteed as an anti-Copernican astronomer who was interested in 
Kepler’s elliptical model as an explanation for the motion of the heavenly bodies, 
without accepting the grand scheme of heliocentrism. Curtis Wilson, “Kepler’s Deri¬ 
vation and Elliptical Path,” Isis 59, no. 1 (1968): 22, n. 88. Riccioli, in Amagestrum 
novum, notes that Noel Duret, a maker of ephemerides who had previously followed 
Lansbergen’s tables, was so impressed by Gassendi’s confirmation of the Keplerian 
prediction that he deserted to the Rudolphine camp. See Curtis Wilson, “From Kep¬ 
ler’s Laws, So-Called to Universal Gravitation: Empirical Factors,” in his Astronomy 
from Kepler to Newton (London: Variorum, 1989), 100, n. 29. 

9. Nicholas Culpeper, Semiotica urinica: Astrological Judgment of Diseases, 4th 
ed. (London: Nathaniell Brookes, 1671), 13. The connection between medicine and 
astrology in Islam was made early on, at the beginning of the move toward translating 
Greek philosophy. See Yuhanna ibn Bahtisu’, Kitab fima Yahtagu ilaihi al-tabib min 
‘ilm al-nujum [What the Physician Ought to Know about Astrology] (ca. 10th cen¬ 
tury), and Yuhanna Ibn al-Salt, Kitab tibb nujumi [Book of Astrological Medicine], 
both in Astromathematics in Islam, ed. Felix Klein-Franke (New York: Georg Olms 
Verlag, 1984). An important practitioner of astrological medicine was the German- 
Swiss physician Paracelsus Theophrastus von Hohenheim (1493-1541). His ideas were 
based on analogies between macrocosm and microcosm: human organs were thought 
to correspond to celestial bodies—for example, the heart to the sun. Furthermore, 
Hohenheim and his followers preceded Copernicus in emphasizing the centrality of 
the sun. This may explain the emphasis in al-Zigetvari’s introduction to his transla¬ 
tion of Duret on the translator’s interest in the heliocentric system. 

10. Culpeper, Semiotica urinica, 1. Culpeper’s “Avenezra” was also known as Avra- 
ham Ibn-‘Ezra, the twelfth-century Jewish hermeneutic scholar of the Bible, as well 
as poet, grammarian, traveler, neo-Platonic philosopher, astrologer, and astronomer, 
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whom we have encountered in earlier chapters. Ibn-‘Ezra was best known as a bibli¬ 
cal exegete whose commentaries (e.g., Ex. 23:28, 33:21; Eccl. 3:1 and 7:13) contributed 
to the golden age of Spanish Judaism. In his astrological writings, he claimed that 
the Jewish Temple and its instruments resembled the cosmos. On Ibn-‘Ezra’s debate 
with the Muslim astrologer Abu-Ma’shar (Albumasar), see Ibn-‘Ezra’s Otsar haHaim 
[The Treasure of Life], in Culpepper, Semiotica urinica , 45. On Ibn-‘Ezra’s advocacy of 
Ptolemaic astronomy and opposition to Ptolemaic astrology, see his Sefer haTe’amim 
[The Book of Reasons], in Culpeper, Semiotica urinica, 51. 

11. Culpeper, Semiotica urinica, title page. 

12. Duret, Novae motuum ccelestium ephemerides Richeliance (1638), 13. Duret was 
not the only protege of Richelieu engaged in astronomy and astrology. His colleague 
Spinelli Davide wrote a historical satirical work dedicated to Cardinal Richelieu; it 
is divided into five dialogues, the last of which, devoted to astrology and astronomy, 
includes an astronomical diagram. Spinelli Davide, Giove appressogli Etiopi (Venice, 
1633). 

13. Duret, Novae motuum ccelestium ephemerides Richeliance (1638), dedication to 
Richelieu. Duret also writes in the dedication that the tables “ought not be inscribed 
with my name, since I would not have been able either to take up this Herculean 
task (never before attempted by any Frenchman) or to carry it through to the end 
if I were lacking Your Eminence’s customary generosity, under which I so advanced 
with continuous labor and sleepless nights, setting aside my household duties and 
neglecting important business matters.” From this we can deduce that the astronomi¬ 
cal tables—which were not a completely original work and relied on a variety of 
sources, especially the Rudolphine tables—were included merely to anchor the work 
in Paris. Richelieu’s patronage arose from a motive to match the achievements of the 
Habsburg court and to make Paris a new focus for astrological practitioners from 
varying locales. More importantly, it made the meridian of Paris the reference point 
for expeditions that sailed to measure longitudes, especially in the New World. This 
represents a case of astronomy’s being called upon to solidify an empire’s political 
self-awareness and to give Richelieu, in Paris, a new display of power. Duret com¬ 
piled the new Paris-based tables with reference to other fields of science—that is, not 
solely astronomy, but mathematics, geography, hydrography, and geodesy—so that 
the tables would have practical use in bureaucracies working for the “public benefit.” 
He also hoped to facilitate the charting of the earth in reference to the position of the 
stars, “not just by measuring time and hours and the parts of hours without error, 
but also, by a similar system, to perceive on the Earth the signs of the stars, in such a 
way that with little difficulty we may discern everything that is gathered in the vast 
and immense sky, not only of the sun, but also of the rest of the stars that are con¬ 
tained in the circuit of heaven—all of this as we stand on the Earth as if on a point.” 
However, the book’s main purpose concerns medical astrology: “It is the mark of a 
prudent doctor to foresee threatening storms of diseases from the contemplation of 
the heavens, as if from a looking-glass. He sails without rudder and oar, eventually to 
wreck his ship, who practices medicine without any observation of the seasons and 
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the stars, for astrology is the doctor’s eye, and he who is lacking this will deservedly be 
called ‘blind.’” At the end of the dedication, Duret mentions that he owed a personal 
debt to Richelieu and declares that “I reverently offer to Your Eminence this useful 
little work, arising from the Parisian Richelieuan Tables,” like a promised debt, and 

. I beg as a suppliant that you deem this work of many late nights worthy of being 
received with a kind expression, O greatest of Dukes ... I faithfully pray to God, the 
Best and the Greatest, that he prolong Your Eminence’s life and good health for many 
years to come, and that he completely bestow the profit of your tables.” Duret, Novce 
motuum ccelestium ephemerides Richeliance (1638), dedication. 

14. In the late sixteenth century, France and the Ottomans formed an alliance to 
counter the Habsburgs and the Spanish, and the Ottomans established a naval station 
at the French port of Toulon. See Marshall Hodgson, The Venture of Islam: The Gun¬ 
powder Empires and Modern Times (Chicago: University of Chicago Press, 1974), 117. 
It seems that this alliance was not strictly military, and G. R. R. Treasure tells us about 
Richelieu’s “dream” of extending Mediterranean trade to the East, as a counterbal¬ 
ance to the rise of the Atlantic trade dominated by England, Spain, and Holland—all 
enemies of France. G. R. R. Treasure, Cardinal Richelieu and the Development of Ab¬ 
solutism (London: A. and C. Black, 1972), 210-11. Robert Knecht mentions Richelieu’s 
great interest in opening up eastern trade routes for French merchants, for which 
purpose he established personal relations and mediated through envoys (mainly Har- 
lay de Cesy) with the Ottoman court. Robert Knecht, Richelieu (London: Longman, 
1991), 160. 

15. Natalie Zemon Davis mentions the exchange of ambassadorial gifts between 
the French king and the Ottoman sultan and suggests that “Ottoman objects and 
manuscripts were sought in the west as signs of beauty, curiosity, and wished-for 
domination.” Natalie Zemon Davis, The Gift in Sixteenth-Century France (Madison: 
University of Wisconsin Press, 2000), 126. For lists of gifts exchanged between the 
French and the Ottoman courts, see Clarence Dana Rouillard, The Turk in French 
History, Thought, and Literature (1520-1660) (Paris: Boivin, 1940), 87; 134. n. 2; 165. 
Carl Burckhardt provides some examples. Gentile Bellini, whom Signoria of Venice 
had sent to Istanbul in 1479, made the famous portrait of the Sultan Mehmed II. The 
son of Mehmed II, Sultan Bayezid II (1481-1512), received a letter containing plans 
for a windmill, a ship’s pump, and a large drawbridge to span the Bosporus (the letter 
was written by Leonardo da Vinci, whom Bayezid II had tried to engage as a bridge- 
builder in 1506). In 1525, Francis I of France sent a letter to Suleyman the Magnificent 
in which he asked for help against the Habsburgs. The letter resulted in the alliance 
between France and the Ottomans, which is described by Burckhardt as “the blasphe¬ 
mous union of the lily and the crescent.” It led to the conquest of parts of Hungary 
by the Ottomans, including—most importantly for identifying al-Zigetvari—the city 
of Szigetvar. It was while he was leading the siege of Szigetvar that Suleyman died. 
In Richelieu’s time, Louis XIII was the only European monarch referred to by the 
Ottoman sultans as “Padishah,” the emperor. Carl Burckhardt, Richelieu and His Age 
(London: Allen & Unwin, 1970), 2:284-95. 
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16. On gift exchange, see Pierre Bourdieu, Outline of Theory of Practice, trans. 
Richard Nice (Cambridge: Cambridge University Press, 1977), 5-6, 38,109; Natalie 
Zemon Davis, “Beyond the Market: Books as Gifts in Sixteenth-Century France,” 
Transactions of the Royal Historical Society, ser. 5, 33 (1983): 69-88; Sharon Ketter¬ 
ing, “Gift-Giving and Patronage in Early Modern France,” French History 2 (1988): 
133-51. 

17. See Richelieu et le monde de lesprit Sorbonne: 1985 (Paris: Impr. Nationale, 
1985), items 40, 26, 249, 250, 251. 

18. The most significant of these manuscripts is Kitab ta’alim al-Masihi [Book 
of Instructions to the Christian], which is a translation of Richelieu’s Instruction du 
chrestien. The translation was made at the beginning of the seventeenth century by 
Jester de Paussi, the head of the Capuchins of Baghdad. 

19. De Breves was much appreciated by Richelieu for convincing the Ottomans 
to issue the proclamation of capitulations that enabled French merchants and Capu¬ 
chin missionaries to move freely in the Ottoman Empire. Francois Savary de Breves, 
Seigneur Franqois Savary, Articles du traitefait entre Henri le Grand, roi de France & 
de Navarre; & Sultan Amat, empereur des Turcs, en I’annee 1604: Par I’entremise de mes- 
sire Frangois Savary, seigneur de Breves, conseiller du roi en ses conseils d’etat & prive, 
lors ambassadeur pour sa majeste a la porte dudit empereur. Tempereur Amat fils de 
I’impereur Mehemet toujours victorieux (Paris, 1604). In Paris, de Breves worked on 
developing a press to print Arabic works to sell in the Ottoman Empire. See the entry 
on de Breves in Biographie universelle. 

20. In his fondness for art, Richelieu never hesitated to call on subordinates to 
exploit the apparatus of the absolutist state for his personal benefit. De Breves used 
his foothold in Constantinople to procure Islamic artistic and scholarly objects and 
to deliver gifts to the Ottomans in exchange, gifts of artistic, scientific, and techno¬ 
logical interest. After de Breves’s death in 1628, de Cesy managed the process of gift 
exchange. For sources of France-Ottoman gift exchange and the role of de Cesy, see 
Gerard Tongas, Les relations de la France avec I’empire ottoman durant la premiere 
moitie du xviie siecle et I’ambassade a Constantinople Philippe de Harlay, comte de Cesy, 
1619-1640 (Toulouse: Impr. F. Boisseau, 1942). 

21. For de Cesy’s papers, see ibid., 35. I suspect that the occasion of de Cesy’s 
presenting Duret’s book was a meeting with the Sultan in 1638, in which de Cesy ne¬ 
gotiated in the name of Richelieu for approving passage of Kazak troops through the 
Ottoman-Hungarian province on their way to attack the Habsburgs as a rear action. 

22. Nathan Sivin describes how, in China, the Copernican system was presented 
through the Jesuits’ particular reading of Tycho. Nathan Sivin, “Copernicus in China,” 
Studia Copernicana 6 (1973): 63-122. Unlike the Jesuits in China, Duret emphasized 
Tycho for his astronomical model and Kepler for his astrology, mathematics, and 
mysticism: Copernicanism was marginal. For an account of the new astronomy in 
China, see Keizo Hashimoto, Hsu Kuang-Ch’I and Astronomical Reform: The Process 
of the Chinese Acceptance of Western Astronomy, 1629-1635 (Osaka: Kansai University 
Press, 1988). 
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23. Annemarie Schimmel, Mystical Dimension of Islam (Chapel Hill: University of 
North Carolina Press, 1975), 379. 

24. Gustav Bayerle, Pashas, Begs, and Effendis: A Historical Dictionary of Titles 
and Terms in the Ottoman Empire (Istanbul: Isis Press, 1977), 38,126-27,147- 

25. Burckhardt, Richelieu and His Age, 288. 

26. Aulija Qelebi, Robert Dankoff, and Klaus Kreiser, eds., Evliya (felebi’s Book of 
Travels: Land and People of the Ottoman Empire in the Seventeenth Century; a Corpus 
of Partial Editions (Leiden: Brill, 1990), 3:56-60. 

27. For examples of Hungarians having a career in the Ottoman army and bureau¬ 
cracy, see Fodor Pal, “Making a Living on the Frontiers: Volunteers in the Sixteenth- 
Century Ottoman Army,” and Geza David, “An Ottoman Military Career on the Hun¬ 
garian Borders: Kasim Voyvoda, Bey and Pasha,” both in Ottomans, Hungarians, and 
Habsburgs in Central Europe: The Military Confines in the Era of Ottoman Conquest, 
ed. Geza David and Fodor Pal (Leiden: Brill, 2000), 229-64, 265-98. 

28. Al-Zigetvari, Sajanjal. The word for “purpose,” rendered as ghayat in Arabic 
and picatrix in Latin, had a special resonance in both cultures. An Arabic book en¬ 
titled Ghayat al-Hakim (The Purpose of the Wise Man) was supposedly the work of 
the Muslim Spanish mathematician Abu al-Qasim Maslama al-Maghiti, translated 
into Latin during the thirteenth century at the request of Alfonso I of Castile, with 
the title Picatrix. Thereafter, writers in Arabic and Latin frequently mentioned the 
book, sometimes as a work dealing with blasphemous magic and sometimes as con¬ 
taining esoteric wisdom. Its subjects included cosmology and astrology. Possibly al- 
Zigetvari’s selection of the word ghayat suggested a debt to Ghayat al-Hakim, which 
he could have read in its more popular, Latin version. Thus, his interest in Duret’s 
book would have been driven by a previous fascination with magic, astrology, and 
cosmology. See the bilingual Arabic-German version, Ghayat al-hakim wa-ahaqq al- 
natijatayn bi-aitaqdim = Picatrix, Das Ziel des Weisen (Berlin: B. G. Teubner, 1933). 
See also David Pingree, ed., Picatrix: The Latin Version of the Ghayat al-Hakim (Lon¬ 
don: Warburg Institute, 1986). For a more recent study, see Elizabeth Carnell, “Talis¬ 
mans and the Stars: Varieties of Interpersonal Magic in Ghayat al-hakim” (Ph.D. diss., 
University of Michigan, 2002). 

29. See, for example, Orhan Pamuk, The White Castle (New York: Braziller, 1991), 
59-60. In this novel, based on an autobiographical manuscript of a Christian captive 
in Istanbul, a servant of an Ottoman astronomer in the late seventeenth century, we 
find references to mirrors as not only reflecting physical bodies but also playing an 
epistemological role of self-reflection. By gazing at the mirror, Ottoman scholars were 
attempting to know themselves. 

30. Mevlana Jelaleddin RumI, Mesnevi, in Ottoman Lyric Poetry: An Anthology, 
ed. Walter Andrews (Austin: University of Texas Press, 1997), 121. 

31. Walter Andrews claims that “in these very particular ways we cannot really 
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32. H. Corbin, Surawardi dAlep, fondateur de la doctrine illuminative (Paris: G. P. 
Maisonneuve, 1939). 
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sity Press, 1999), xi-xliii; Encyclopedia of Islam (Leiden: Brill, 1993), 783. 

34. John Walbridge, The Science of Mystic Lights: Qutb al-Ditt Shirazi and the II- 
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Press, 1992), 35. 

35. SuhrawardI, Hikmat al-ishraq , 4. 
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tiones in Ptolemaeum; Aporias against Ptolemy), ed. A. I. Sabra and N. Shehaby (Cairo: 
Dar al-Kuttub, 1971), 39. 

40. Walbridge, Science of Mystic Lights. 
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mystical poetry of the late medieval period emphasized the practice of dhikr qalbi 
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and God and symbolizes the merging of the believer with God and nature. See Schim- 
mel, Mystical Dimension, 169-75,188-90, 228. 

42. A. J. Arberry, Discourses ofRumi (London: J. Murray, 1961), 62-63. 

43. Taqi al-Din Muhammad Ibn-Maaruf, Kitab al-kawakib al-durriyah fi banka- 
mat al-dawriyah [The Revolving Planets and the Revolving Clocks], Miqat Collec¬ 
tion, MS 557/1, p. L.4a, Dar al-Kuttub, Cairo. For a printed commentary (although not 
precise in translation), see Sevim Tekeli, 16’mci asirda Osmanltlarda saat ve Takiyud- 
din’in Mekanik saat konstruksuyonuna dair en parlak yildizlar adit eseri: The Clocks 
in Ottoman Empire in 16th Century and Taqi al-Dins “The Brightest Stars for the Con¬ 
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46. The 1650s and 1660s were characterized by political and cultural turmoil in 
Istanbul that originated in the struggles among different Sufi orders and to some 
extent between these orders and the orthodox clergy. See Derin Terzioglu, “Sufi and 
Dissident in the Ottoman Empire: Niyazi-i misri” (Ph.D. diss., Harvard University, 
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48. Collins presents an illuminating diagram representing the connections be¬ 
tween mystics, scientists, and logicians in late medieval Islamic natural philosophy, in 
which most of the central philosophers were somehow in touch with illuminist phi¬ 
losophy or mysticism. Randall Collins, The Sociology of Philosophies: A Global Theory 
of Intellectual Change (Cambridge, MA: Harvard University Press, 1998), 424, fig. 8.3. 
See also Nasir al-Din al-Tusi, Zubdat al-idrak ft hay’at al-aflak: ma'a dirasat al-manhaj 
al-Tusi al-‘ilml fi majal al-falak, ed. Abbas Muhammad Muhammad Hasan Sulayman 
(Alexandria: Dar al-Marlfah al-Jami‘iyah, 1994). 

49. I am trying to show here that the most prominent astronomer, al-Tusi, who 
has been discussed by historians of Islamic science mainly for his astronomy and 
mathematics, was an intellectual and philosopher of much wider scope. Astronomy 
was, for al-Tusi, part of a larger project to acquire unified knowledge. Hence, I ar¬ 
gue that he was aware of the shortcomings inherent in perception through reason or 
senses and looked for other kinds of perception (intuitive). In some of his works, al- 
Tusi Persianized Arabic prose by assimilating it into an eloquent and fluent Persian 
diction, following the model of Suhrawardi. See Hamid Dabashi, “Khawajah Nasir 
al-Din al-Tusi: The Philosopher/Vizier and the Intellectual Climate of His Time,” 
in History of Islamic Philosophy , ed. Seyyed Hossein Nasr and Oliver Leaman (New 
York: Routledge, 1996), 1:239; Muhammad Mu’in, “Nasir al-Din al-Tusi wa zaban wa 
adab pars!,” Majalla yi danishkada-yi adabiyyat 3, no. 4 (1956): 30-42. In his com¬ 
mentary on Avicennas al-Isharat wa al-tanbihat , al-Tusi occasionally takes issue with 
Avicenna and prefers the positions of Suhrawardi. 
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al-Din al-Tusi, Contemplation and Action: The Spiritual Autobiography of a Muslim 
Scholar [Sayr wa suluk], ed. and trans. S. J. Badakhchani (London: I. B. Tauris, in as¬ 
sociation with Institute of Ismaili Studies, 1998), 25, 26, 29, 42, 43. Al-Tusi had other 
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Once again, he looks at movement from potentiality to actuality as the ultimate un¬ 
derstanding of nature. Because this change occurs within time, and time is measured 
and determined by the motion of celestial bodies, the attainment of ultimate knowl¬ 
edge occurs through apperception of the souls of the stars and the interaction of the 
stars with the active intellect, both of which move the celestial bodies. Hence, idrak 
aims at attaining knowledge of the sources of celestial bodies as well as the ways in 
which they move—a perfect knowledge. See Nasir al-Din al-Tusi, al-Murasalat bayna 
Sadr al-Din al-Qaunawi wa-Nasir al-Din al-Tusi (Beirut: Yutlabu min Dar al-Nashr 
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Frants Shtaynar, Shttitgart, 1995), 107-8, 112, 116-17. Therefore, unlike F. J. Ragep, I 
would argue that al-Tusi’s other fields of knowledge had a profound connection with 
his rational, mathematical astronomy. F. J. Ragep, Nasir al-Din al-Tusi’s Memoir on 
Astronomy (al-Tadhkiratfi ‘ilm al-hay’a) (New York: Springer-Verlag, 1993), 1:9-23. 

50. For an anecdote on a meeting between the famous Sufi poet Rumi and Shirazi, 
the illuminist philosopher and astronomer, see Walbridge, Science of Mystic Lights , 
14-15. 

51. Ghiyath al-Din Jamshid al-Kashi, Ulug Bey Ve Semarkanddeki Ilim Faaliyeti 
Hakkinda Giyasuddin Kafi’nin Mektubu = Ghiyath al Din al Kashi’s letter on Ulugh 
Bey and the Scientific Activity in Samarqand, ed. Aydin Sayili (Ankara: Turk Tarih 
Kurumu Basimevi, i960), 107. 

52. Katib Qelebi, Sullam al-usul ila tabakat al-fuhul , Shehid Ali Pasha Section, MS 
1887, p. 271a, Siileymaniye Library, Istanbul. 

53. Katip [Katib] Qelebi, The Balance of Truth [Mizdn al-haqq], trans. G. L. Lewis 
(London: Allen and Unwin, 1957), 25. 

54. Ibid., 135-55. 

55. In the Ottoman court, the munajjim bashi was responsible for drawing up the 
horoscope for court activities and policies. Grammatically, the term is the active par¬ 
ticiple of najjama, “to observe the stars and deduce from them the state of the world.” 
For a long time, the term as a noun designated both astrologer and astronomer, so 
close were the functions of the two. Astrology was also ‘ ilm al-ahkam. 

56. Al-Zigetvari, Sajanjal , 1-3. One can rely on Ekmeleddin Ihsanoglu’s transla¬ 
tion of the introduction, with only a few qualifications; in the text I give a slightly 
modified translation. Ekmeleddin thsanoglu, “Introduction of Western Science” 
(1992), 71-72, 84. 

57. A. I. Sabra, “Configuring the Universe: Aporetic, Problem Solving, and Ki¬ 
nematic Modeling as Themes of Arabic Astronomy,” Perspectives on Science 6, no. 3 
(1998): 13- 

58. Al-Zigetvari, Sajanjal , 2. In this extract, he mentions a work by Copernicus 
from 1525, which is an incorrect date. We know that sometime between 1507 and 
1515, Copernicus completed a draft of a short astronomical essay, De hypothesibus 
motuum coelestium a se constitutis commentariolus (known as the Commentariolus), 
which was not published until the nineteenth century. Later, Copernicus worked on 
De revolutionibus orbium coelestium [On the Revolutions of the Celestial Spheres]. 
This was first published by a Lutheran printer in Nuremberg, just before Copernicus’s 
death in 1543. 

59. Thomas Kuhn, The Copernican Revolution (Cambridge, MA: Harvard Uni¬ 
versity Press, 1956), 184. 

60. Noel Swerdlow, “The Derivation and First Draft of Copernicus’s Planetary 
Theory: A Translation of the Commentariolus with Commentary,” Proceedings of the 
American Philosophical Society 117 (1973): 423-512. For the historiographic debate, see 
Robert Westman, “Two Cultures or One? A Second Look at Kuhn’s The Copernican 
Revolution’,’ Isis 85, no. 1 (1994): 90-93. 
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(d. 901), who posed the notion of trepidation. See Kristian P. Moesgaard, “Thabit Ibn- 
Qurra between Ptolemy and Copernicus,” in Avet, avec, apres Copernic: La representa¬ 
tion de I’univers et ses consequences epistemologiques; XXXIe semaine de synthese, 1-7 
juin 1973 (Paris: Blanchard, 1975), 67-70. 

62. Robert Westman, “The Melanchthon Circle, Rheticus, and the Wittenberg 
Interpretation of the Copernican Theory,” Isis 66 (1975): 167. 

63. Al-Zigetvari, Sajanjal , 72. 

64. Tarjama Muqaddimat Wahiya fi Ahwal al-Nujum zu Zuaba , Hafid Efendi 
Collection, MS 180, Siileymaniye Manuscript Library, Istanbul. The translator is un¬ 
known, but may have been Hoja Ishaq Effendi (d. 1834); the date of copying is nine¬ 
teenth century. More information on this is available in thsanoglu, Osmanli astronomi 
literaturu tarihi , 2:757-58. 

65. This neglect is now being corrected. See an anthology of conference papers: 
F. J. Ragep and S. Ragep, eds., Tradition, Transmission, Transformation: Proceedings of 
Two Conferences on Pre-Modern Science Held at the University of Oklahoma (Leiden: 
Brill, 1996). 

66. Aydin Sayili blamed the decline of Ottoman science on a failure to reconcile 
science with both philosophy and religion. Instead, “the Muslims hesitated to assume 
that natural processes were conducted according to certain principles.” For Muslims, 
“there was a continuous interference of God, and of supernatural forces in nature ... 
hence a kind of intellectual stupor.” Aydin Sayili, “The Causes of the Decline of Scien¬ 
tific Work in Islam,” in The Observatory in Islam and Its Place in the General History of 
the Observatory, ed. Aydin Sayili (Ankara: Turk Tarih Kurumu Basimevi, i960), 422. 

67. Following this erroneous approach, Seyyed Hossein Nasr, for instance, di¬ 
vides the scientific schools of Islamic philosophy into two dominant trends: first, the 
hermetic-Pythagorean school, which relied on symbolic interpretations of nature, 
commonly through mathematics, and second, an emphasis on rationalism, encyclo- 
pedism, and such figures as Aristotle, Ptolemy, and Galen. Seyyed Hossein Nasr, Sci¬ 
ence and Civilization in Islam (Cambridge, MA: Harvard University Press, 1987), 33. 

Conclusion • From “Incommensurability of Cultures” 
to Mutually Embraced Zones 

1. Human subjects, who carried out such exchanges, learned about the material 
world through embodied interactions that produced and measured natural phenom¬ 
ena. This historiographic style relies on the philosophical premise that all knowledge 
is the outcome of the use—as tools or instruments—of objects we find around us. 
And the language we use to describe these works seems to be continuous with our 
practical activities and styles of scientific reasoning. Hacking writes about a “style of 
scientific reasoning” that occurs in public as well as in private, by thinking, talking, 
arguing, and showing. He believes that scientific styles are not objective, but “have 
settled what it is to be objective (truths of certain sorts are what we obtain by con- 
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ducting certain sorts of investigations, answering certain standards).” Ian Hacking, 
“Style for Historians and Philosophers,” in his Historical Ontology (Cambridge, MA: 
Harvard University Press, 2002), 180-81. 

2. Eisenstein’s work on print has been pioneering, stressing that it was the print 
culture that gave texts standardization, dissemination, and fixity. Hence, the possi¬ 
bility of reproduction and dissemination of a precise text permitted the “Scientific 
Revolution”: research and cumulative achievement no longer had to suffer the me¬ 
dieval European and early modern non-European “scribe culture” and its corrup¬ 
tion of texts. Elizabeth Eisenstein, The Printing Revolution in Early Modern Europe 
(Cambridge: Cambridge University Press, 1983). According to Eisenstein’s argument, 
Inquisitorial censorship in Italy after the Galilean affair would have contributed to 
a decline of science there. Building on Eisenstein, Latour conceives of “immutable 
mobiles” in which the collection and deployment of durable paper entities acted as 
the foundation of science’s success. Bruno Latour, Science in Action (Cambridge, MA: 
Harvard University Press, 1987), 52, 132-44. In reviewing Eisenstein’s work, Grafton 
qualifies the historical break between scribal culture and print culture by asserting 
a high level of standardization in manuscript forms and a rigorous negotiation of 
readers of printed books with manuscript sources. Anthony Grafton, “The Impor¬ 
tance of Being Printed,” Journal of Interdisciplinary History 11, no. 2 (1980): 265-86. 
See also Grafton’s presentation of the debate between Eisenstein and Adrian Johns in 
his “How Revolutionary Was the Print Revolution?” American Historical Review 107, 
no. 1 (2002): 84-87. 

While Eisenstein and Latour have given agency to print technology, other histo¬ 
rians of science, such as Johns and James Secord, give agency to humans and the way 
they used printed objects as tools to construct natural knowledge. This, in turn, pro¬ 
duced deeply contextualized accounts that offer a “cultural history of print,” as Johns 
puts it, instead of a “history of print culture.” Johns emphasizes the deep, local context 
of print culture. Arguing against Eisenstein and Latour, he suggests that the rise of 
science was not in the “fixity of the text” but in the “credibility of the author,” which 
reflects local cultural and social forms. Johns argues that between the fifteenth and 
eighteenth centuries, “print culture” suffered from the piracy of printers and scribes 
who copied books without authorization, a problem that would be resolved under 
eighteenth-century copyright laws. Adrian Johns, The Nature of the Book: Print and 
Knowledge in the Making (Chicago: University of Chicago Press, 1998), 324-79. The 
continuing debate has been about two approaches: Eisenstein’s “history of print cul¬ 
ture” and Johns’s “cultural history of print.” Instead of Eisenstein’s cosmopolitan per¬ 
spective on the effect of print, Johns looks at “communities of printers, booksellers, 
readers and censors.” Adrian Johns, “How to Acknowledge a Revolution,” American 
Historical Review 107, no. 1 (2002): 116. Secord shows that focusing on the multiple, 
parallel acts of reading may help us track how readers made meanings out of the 
works they encountered. James A. Secord, Victorian Sensation: The Extraordinary 
Publication, Reception, and Secret Authorship of “Vestiges of the Natural History of 
Creation” (Chicago: University of Chicago Press, 2000). The act of “reading” printed 
materials brought about changes in science and figured in various social ruptures. 
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Chartier suggests that reading was not strictly ephemeral, but left traces in society 
and culture by transforming forms of sociability, permitting new modes of thought 
and changing people’s relationship with power. Roger Chartier, The Order of Books 
(Stanford: Stanford University Press, 1994), 1-23. Finally, McKenzie argues that “new 
readers make new texts and their new meanings are a function of their new forms.” 
D. F. McKenzie, Bibliography and the Sociology of the Text (Cambridge: Cambridge 
University Press, 1999), 20. 

3. Frances Yates, Giordano Bruno and the Hermetic Tradition (Chicago: Chicago 
University Press, 1963). 
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ment, 136,165; millennialism in, 40; mummies 
from, 55, 56, 74, i85n36; Ottoman conquest of, 

41; Pythagoras in, 67 
Egyptian language, 66 

Elements (Euclid), 2,12,18, 25, i72n4; and Karaites, 
81-82 

Elim, myth of, 78, 89, 90-91,102. See also SeferElim 
Elima (Cordovero), 90 


England, 104,105,130,131-33,137-38 
English language, 118 

Epochce celebriores, astronomicis, chronologicis 
(Greaves), 127 

Essay towards a Real Character and a Philosophical 
Language (Wilkins), 133-35 
Essence of History (Mustafa Ali), 38 
Essence of Perception of the Form of the Celestial 
Sphere (Zubdat al-idrakfi hayat al-aflak; al- 
Tusi), 147 

Ethiopic language, 130 

Euclid, 2,18, 85, i72n4; and Karaites, 81-82; and 
Taqi al-Din, 12; translations of, 24, 25, 26, 27 
experimentalism, 2, 91,135,138,164; and measure¬ 
ment, 136; and royalists vs. parliamentarians, 133; 
vs. tradition, 104-5 

Fernandez de Castro, Don Pedro, 72 
al-Fida, Abu, 110, 20oni2 
Flamsteed, John, 142, 207n8 
Fleischer, Cornell, 34,43 
Foscarini, Paolo, 66, 67, 68, 73 
France, 94, 95,145, 209nni4,15. See also Richelieu, 
Cardinal 

Francis I (king of France), 94, 95,145, 209ni5 

Gaffarel, Jacques, 98 
Galen, 85 

Galileo Galilei, 5, 69,144; Borrus on, 51-52; and 
Campanella, 73; and Copernican system, 49; and 
della Valle, 61, 67, 74; and Delmedigo, 76, 77, 78, 
80-81, 82; and Greaves, 111; in letter to al-Lari, 
48; and medical astrology, 72-73; and the moon, 
131; persecution of, 59, 61, 66, 67, 70,71, 73, 74, 
i88n69, 2i6n2 
Gassendi, Pierre, 9 
Geiger, Abraham, 77 
Gellius Sascerides, 29 

Geographical and Historical Disquisition Touching 
the Asia Properly So Called (Ussher), 126 
geography, 12-15, 26, 29; and Greaves, 104,109-10, 
128; of Near East, 126-27; and New World, 132 
Gerard of Cremona, 106-7 
German language, 30 
al-Ghani, Ahmad Shalabi Ibn Abd, 40 
al-Ghazzali, Abu Hamid (Algazel), 161 
Giannone, Pietro, 72 

gift exchange, Ottoman-European, 10, 31,95,164, 
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2091115; of clocks, 15-16; and Galileo, 70; and 
print vs. scribal culture, 166; and Richelieu, 143, 
144, 2ion2o; and Taqi al-Dln, 46 
Gilbert, William, 131, 2041178 
Gingerich, Owen, 110,140,167 
Giustiniani, Agostino, 62 
Goa, 6, 47, 53, 55, 65, 74; Inquisition in, 60-61 
Godinho, Manuel, 185^5 
Greaves, John: and ancient manuscripts, 104, 

117,135,138; associates of, 117-18,128-35,137; 
and astronomical nomenclature, 106-10; and 
astronomy, 104-6,117,128,138; on Copernican 
system, 110-13,127, 20oni5; and English Civil 
War, 132-33; and Laud, 117,120-22,128,137; on 
measurement, 106,113-16,137, i99n2; and New¬ 
ton, 135-37; and print culture, 166; and Tycho, 
105,109,126,127; and universal language, 133, 

135; and Ussher, 118,122-28,137; and Wilkins, 
131-36,138 

Greece, 2,166, i72n4, 207n9 
Greek language: and astronomical nomenclature, 
107; Bible in, 62-63,125; and Greaves, 116,117, 

127; and James 1,118,119; for “mirror,” 146; 
translations from and to, 2, 23, 26, 27; and water 
clocks, 19 

Greek Orthodox Church, 119-20,121,164 

Habsburgs, 119,143, 209ni4; and Ottoman Empire, 
28-31,32,33,145, i8in9i 
Hadith, 19 

Hagecius, 30, i8on88, i8in94 
HaLevi, Jacob, 22, 23,97,101-2,177^6 
Halley, Edmund, 1,160 
Harmonices mundi (Kepler), 120 
Haskala (Jewish enlightenment), 77 
al-Haytham, Ibn (Alhazen), 149 
Hebraism, 61-67 

Hebrew language: and ancient knowledge, 66, 

73; ancient manuscripts in, 78,164,166; and 
apocalypse, 19; Bible in, 62-63, 74> 118,121,125; 
and Book of Job, 61, 63-65; and Greaves, 114,116; 
and Hebraist studies, 62; and print culture, 62, 

88,103,164; and Pythagoreanism, 67; and Sefer 
Elim, 76, 90; students of, 56, 74, 94,130; transla¬ 
tions from and to, 2,5-6, 22, 23, 88; and univer¬ 
sal language, 135 
Heidegger, Martin, 3 
Hermes, 89,114,147,150 
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Hill, Donald, 19 
Hinduism, 60, 66 
Hipparchus, 85, i99n2 

Historia dei riti hebraici (History of the Rites of 
Present Jews; da Modena), 98 
Hobbes, Thomas, 105,133 
Holy Land, 6, 41; ancient texts in, 70, 73; della 
Valle in, 54, 55, 70, 74; and Karaites, 77, 86, 94, 

96. See also Near East 
The Hope of Israel (Ben-Israel), 96 
Hulagu Khan, 27 
Hveen Observatory, 28, 34,120 

Ibn Al-Arab!, Abu Abdullah, 150 
Ibn- £ Ezra, Avraham (Avenezra), 86,102,125,142, 
i87nn59, 60,194nn40, 41, 207nio; on Book of 
Job, 64; and Copernican system, 88-89; on 
Elim, 90 

Ibn-Ma‘aruf, Taqi al-Din Muhammad, 8-10,101; 
and comet of 1577, 42; and David Ben-Shushan, 
21-24; foreign sources of, 18-19, 20-21, 43; and 
idrak, 150; intellectual sources of, 10-27, 3T 46; 
and mechanical clocks, 15-21, 38, 45, 46,150; and 
millennialism, 45-46; and Ottoman Observa¬ 
tory, 34,38, 40, 41, 43, 45; and Tycho, 8-9, 46 
Ibn-Shatir, Ala al-Din, 20,150,156 
Ibn Tufayl, Abu Bakr (Abubachar), 177^4 
idrak. See illuminist apperception 
ihsanoglu, Ekmeleddin, 155, 2o6n2 
illuminist apperception (idrak), 142,147-53,161, 
2i3n49; and al-Zigetvari, 154,159,160; and Is¬ 
lamic astronomy, 162,165, 2131148 
The Incoherence of Philosophers (Tahafut al- 
falasifah ; al-Ghazzali), 161 
India, 57, 60, 65, 67. See also Goa 
In Job commentaria (de Zuniga), 61, 65 
Inquisition: and ancient versions of Bible, 65; and 
Campanella, 68,72; and Copernican system, 
59-61, 65, 67-68; in Italy, 21, 23; and print cul¬ 
ture, 2i6n2 

Iobus: Carmen Heroicum (Vavasseur), 63 
Iskandrani, Jacob, 81-82, 84,100, i92ni3 
Islam: apocalypse in, 19-20,165; and astronomy, 8, 
9, 35, 70, 82-84, 97> 106,108,135,147,154-55,159. 
160-62,165, 2i3n48; converts from, 53, 54; con¬ 
verts to, 144; and Copernican system, 21, i72n4, 
2o6n2; culture of, 1-7, 9, 30, 41-42, 45-46, 
163-66; European criticism of, 30,114; medical 
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astrology in, 20709; and natural philosophy, 
160-62, 2o6n2, 213048; and one world religion, 
94; and Ptolemaic system, 154-55, i59> 162; ratio¬ 
nalism in, 215067; and science, i7inn2, 3, 2o6n2, 
215066; and Tychonian system, 108 

Istanbul. See Constantinople 

Italian language, 6, 50 

Italy, 62,116,166,176046; clocks in, 18; Inquisition 
in, 21, 23; intellectual influence of, 31; TaqI al-Din 
in, 24-25, 26. See also Naples; Venice 

James I (king of England; James VI of Scotland), 
118-20,122,137, 200136; and Laud, 120,121 

Jewel, John, 123 

Jews: ancient knowledge of, 67, 68, 70,73, 78, 
89-102; and ancient versions of Bible, 64-65; as¬ 
similation of, 99,100,102; and astronomy, 21, 23, 

77, 88, 90, 99,100,101; and Christianity, 80-81, 
94,197093; and conversion, 96,97, 98,144; and 
Copernican system, 69, 78, 85, 89-102; and 
cross-cultural exchange, 164; decline of, 100-101, 
103; and della Valle, 74; and Delmedigo, 77-78; 
vs. Gentiles, 89-102, 93; and Hebraism, 61-67; 
and Karaites, 96,197091; and Lost Tribes of 
Israel, 94, 96,97; and measurement, 136; millen- 
nialism of, 23, 77; natural philosophy of, 89-102, 
103; and one world religion, 94; Persian, 65; and 
print culture, 78, 85-86,103, i88n67,193025; and 
Protestants, 77; rabbinical intellectual culture of, 

78, 82, 85-86, 87, 88, 89, 93, 97-102; Sephardic, 

5, 21-24, 56,164,165, 2o8mo; vs. skepticism, 
97-102; Temple of, 92,115-16,121,135-37, 138, 
2o8mo 

Kaplan, Joseph, 77,97 

Karaites, 101,192013,1930030, 32; and ancient texts, 
96; and Christianity, 87, 98, i97nn9i, 94; and 
cross-cultural exchange, 164; and da Modena, 

98, 99; and Delmedigo, 76, 77,79, 81, 82, 85-89, 
93, 94, 97,102; and Ibn-‘Ezra, 194040; and natu¬ 
ral philosophy, 87-89; and skepticism, 100; and 
Venice, 94-97 

al-Kashi, Ghiyath al-Din Jamshid, 20,153 

Kepler, Johannes, 48, 59,120,144, 203070, 20708; 
al-Zigetvari on, 155; and Briggs, 129, 204^3; and 
Duret, 139,141,157, 2ion22; and Greaves, 111,117 

Khafri, Shams al-Din, 108 
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Kircher, Athanasius, 50 
Kristopoulos, Metrophanes, 119-20 
Kuhn, Thomas, 156 
Kurtz, Jacob, 29,30 
Kurz, Otto, 16 

Ladino language, 23 

language, 104-38; astronomical, 106-16,117,129, 
137,138, 20on8; and corrupted translations, 113, 
114,123; and Linguistic Leviathan, 105-6,116, 

128; and politics, 117; primordial, 105-6,117,137, 
20on8, 203067; universal, 108,123,133-135,138, 
165,187059. See also particular languages 
Lansbergen, Philips, 143,155,157; tables of, 139-41, 
207n8 

Lar (town), 6, 53-54,74 

al-Lari, al-din Zayyn, 54, 74,106; letter to, 47-49, 
52, 58-65, 67 

Latin language, 53,129; ancient manuscripts in, 

166; and astronomy, 106,107; and bankamat, 

19; Bible in, 62-63; and Greaves, 104,117; in Ot¬ 
toman Empire, 145; and Sephardic Jews, 21, 22; 
translations from and to, 2, 5-6, 22, 23, 26, 27, 47, 
49, 50, 210128 

latitude and longitude, 164, 20oni5, 208013; and 
Copernican precession, 112,113,127; and Euclid, 
12,14; and Greaves, 105,112,113,117,126,127; and 
Taqi al-Din, 14; and Tycho, 29; and al-Zigetvari, 
159 

Laud, William, 104,106,115,132; and ancient 
manuscripts, 120-22,135; employees of, 129-30; 
and Greaves, 117,120-22,128,137; and Ussher, 
202055 

Lepanto, battle of, 30-31, 36,37,180197 
Letter of the Reverend Father Paolo Foscarini on the 
Pythagorean and Copernican Opinion, 66 
Letters on Sunspots (Galileo), 67 
Letter to the Grand Duchess Christina (Galileo), 67 
Levi, Joseph, 77,191ns 

Liber de revolutionibus et nativitatibus (Ibn- 
‘Ezra), 88 

Lincei Society, 71, 73,77,190081 
Linguistic Leviathan, 105-6,116,128,133-35, 138. 
See also language 

London Polyglot (Pagninus), 63,123 
Lucaris, Cyril, 119-20,121,122 
Luther, Martin, 28 
Luzzato, Simone, 82,97,100-101 
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Maestlin, Michael, 107 
Magini, Giovanni Antonio, 29 
Maimonides, 86, 87,92,101, 2041177 
al-Mansur, ‘Ala al-Dln, 10-11, 38, 41, 43, 45 
Maragha Observatory, 14, 34,108,142,149; and 
al-Zigetvari, 156,157 
Maragha School, 149,162 
al-Mas udi, Abu al-Hasan, 87 
mathematics: and astronomy, 108,149,155,157, 

162; and Briggs, 129,135; and clocks, 17,18; and 
Copernican system, 157, i72n4; and Delmedigo, 
76, 82-84; European vs. Arabic, 27, 53, 82-84, 
149-50,151,155; and Greaves, 117; and Jews, 22, 

93; logarithms, 129,142; of pyramids, 114-15; 
and Taqi al-Dln, 11-12, 41, 45, 46; trigonometry, 
83-84 

Mazo-Keresztes, battle of (1596), 33 
measurement: vs. Copernican system, 110-13; 
cubit as sacred, 115-16,135-36; and Greaves, 

106,113-16,137, i99n2; of Jewish Temple, 115-16; 
Newton on, 135-37, 138; primordial, 113-14, 

116,117,136,164,165; and universal language, 
133-35 

medicine, astrological, 72-73,142-43, 20709, 

208013 

Melo hofanim (Delmedigo), 82 
Mercator, Gerard, 14 
Mesnevi (Ruml), 147,150 
Metz, Moshe, 85, 92,192013,193028 
Mevlana ‘Isa, 34,36 

millennialism, 70, i8on90,180196; and astronomy, 
27, 28-31; and cross-cultural exchange, 27, 

35, 40, 45-46,165; and hours, 19-20; Islamic, 
19-20,165; and Jews, 23,77; and Karaites, 77; 
and Ottomans, 23, 29, 30,31-46,177056; shared 
Ottoman-European, 45-46,165; and time¬ 
keeping, 18,19-20 

Mirror of the Celestial Sphere and the Purpose of 
Apperception (Sajanjal al-aflakfi ghayat al-idrak; 
translation of Nouvelle theorie des planetes), 
145-47,151> 153-60; introduction to, 154-56; util¬ 
ity of, 157-60 

mirrors, 146-47,150, 2i2n4i 
Miscellaneous Works of Mr. John Greaves , 106,135 
Mongols, 27,34 
Morin, Jean, 98,197094 
Moses, 56, 57,74, 99,101,102; and Copernican 
system, 68-69,78; and measurement, 136; and 
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natural philosophy, 89,90,91,92; and numbers, 
i89n7i; vs. oral law, 97 
Muller, Jun, 32, 33 

Murad III (Ottoman sultan), 8, 25,39; and clocks, 
16; and comet of 1577, 41-42; globes of, 12,14; 
and millennialism, 34, 36, 45; and Ottoman Ob¬ 
servatory, 10-11, 24, 43, 45 
Murat Reis (Scipione Cicala), 70 
Mustafa ‘All, 36,38 
Mu’tazilah, 87 
Mutus liber, 90,195053 

mysticism: and astronomy, 41,165,166; and Del¬ 
medigo, 77; and Duret, 139, 2ion22; in Islam, 

4,165, 2o6n2, 213048; and natural philosophy, 
161-62; and Sufism, 146-47,161,165, 2o6n2, 
212041; and Suhrawardi, 147-48,149,153; and 
al-Zigetvari, 142,151,154,159,160 

Napier, John, 129 

Naples, 6,188067; and Galileo, 67-68; intellectual 
life in, 65-73 

Nasi, Don Yosef (Don Jose el Duque de Naxos), 

23 > 38 

Nasr, Seyyed Hossein, 215067 
natural philosophy: authorities for, 105,117-28; and 
Delmedigo, 102; and Ibn-‘Ezra, 88-89; Islamic, 
160-62, 2o6n2, 213048; and Jews, 89-102,103; 
and Karaites, 87-89; and mysticism, 161-62; and 
politics, 113,116; primordial sources for, 105,113, 
128; and Sufism, 147-53; and universal language, 
133-35 

Near East. See Holy Land; Ottoman Empire 
Nestorian church, 64, 65 
Newton, Isaac, 135-37, !38, 205096 
New World (Americas), 12,14, 77,132,163 
Noah, 165, 205096 

Nouvelle theorie des planetes (Duret), 139-40,143, 
145,160 

Novce motuum ccelestium ephemerides Richeliance 
(Duret), 139,140,141,143 
Novellas of Wisdom (Novlot hokhmah; Delme- 
digo), 85 

observatories, 8, 20oni5; in China, 27, 34; destruc¬ 
tion of, 43, 45, 46; in Hveen, 28, 34,120; Otto¬ 
man, 9,10,12,13, 24,30, 31-45; and politics, 

27-30,34; in Prague, 28,34; of Rudolf II, 29-30; 
in Samarqand, 14, 28,34, 88,108,111,153 
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On the Revolutions of the Heavenly Spheres (De 
revolutionibus ; Copernicus), 14, 59, 65, 88, 

110-11,156 

Opera mathematica (Schoner), 14,174015 
Orientalism, 105,135,138,19902 
Ottoman Empire: astronomy in, 28-31, 38, 40, 46, 
145,165; and clocks, 15-16; decline of, 28-31,35, 
38; and Europe, 9, 28-31, 32,33, 38,145,181091; 
European gift exchanges with, 10,15-16,31, 46, 
70, 95,143,144,164,166, 209015, 2ion2o; and 
Habsburgs, 28-31,32, 33,145,180191; in Hungary, 
145; and James 1 ,119; millennialism in, 23, 29, 30, 
31-46,177056; and New World, 14; observatories 
in, 9,10,12,13, 24, 30,31-45; poetry of, 147; pro¬ 
paganda against, 28-29,31; and Richelieu, 143; 
and Sufism, 150-51. See also particular rulers 

Pagninus, Santes, 62, 63 
Pamuk, Orhan, 178068, 2iin29 
patronage, 48,144,163; and Greaves, 117-18,128; of 
Laud, 120,122 

Peripatetic philosophy, 147,161 
Persia, 42, 53-54, 67 

Persian language: ancient manuscripts in, 66,143, 
166; and astronomy, 105,106,108-9; and ban- 
kamat, 19; and della Valle, 58, 74; and Greaves, 
104,111,114,116,117,128,135,138; and measure¬ 
ment, 113; translations from and to, 5-6, 49, 50; 
and universal language, 135; and Ussher, 122 
Peucer, Caspar, 157 

Peurbach, George, 2, 23, 88,106-7, n 7 > i55> 177059, 
194IM5 

Philosophy of Illumination (Hikmat al-ishraq; 
Suhrawardl), 161 

Planisphaerium (Ptolemy), 26,179^5 
Plato, 85,147 

Pocock, Edward, 130, 204077 
Popkin, Richard, 77 
Postel, Guillaume, 94-96, 98,143 
Prague, 30,31; observatory in, 28, 34 
precessional motion, 111-13,127, 156, 200014 
Predictions of the Sudden and Total Destruction 
of the Turkish Empire and Religion of Mahomet 
(pamphlet), 28-29 

print culture: vs. ancient manuscripts, 85-87,166; 
and Bible, 187058; and censorship, 78, 86,166, 
2i6n2; and Delmedigo, 102-3; and Hebrew 
manuscripts, 164, i88n67; and Jews, 78, 85-86, 
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103,193025; and Karaites, 94; vs. scribal culture, 
164,165-66, 2i6n2; and self-censorship, 78 
Proclus, 24, 26 

Protestants, 77, 98,118,119,121; and Karaites, 96, 97. 

See also Anglican Church 
Psalterium polyglottum (Giustiniani), 62 
Ptolemy, 2, 51, 54,179^5; and al-Zigetvari, 157,159; 
and astronomical nomenclature, 107,108; and 
Copernican precession, 112,113; and Copernican 
system, 17204; and Delmedigo, 85; geography of, 
127; and Greaves, 114, 199m, 200015; and idrak, 
152; and Islamic astronomy, 9,149,154-55, i59> 
160,162; and James 1 ,120; tables of, 111,129,139; 
and Taqi al-Dln, 12; translations of, 24, 26, 27, 
194047; works of, 2,12, 88,107,17204,194^7 
Puritans, 118,137 

Pyramidographia (Greaves), 113,115 
pyramids, 114-15,117,135 
Pythagoras, 57-58, 73, 74, 89,165; and Hebraism, 
66-67; as Jew, 68, 69,189071; and pyramids, 114; 
and Suhrawardl, 148 

Qur’an, 30 

rationalism, 77, 87,153,161,193032, 215067 
Regiomontanus (Johannes Muller von Konigs- 
berg), 2,106,107,155 
Reinhold, Erasmus, 107,157 
Reis, Piri, 12 
Reuchlin, Johannes, 67 

Revolving Planets and Revolving Clocks (Kitab al- 
kawakib al-durrtyahfi bankamat al-dawriyah; 
Taqi al-Din), 16,18, 20 
Rheticus (Georg Joachim), 14, 29,157 
Richelieu, Cardinal, 119,160, 209014, 2ionm8, 21; 
and astronomical tables, 140,141,142, 2o8ni3; 
and Duret, 139,140,142-44; and gift exchange, 
143,144, 210n20 
Rittangel, Johann Stephanus, 96 
Roe, Thomas, 121 

Roman Catholic Church: vs. Anglicans, 119,123; 
and Biblical authority, 62,121, 204074; con¬ 
version to, 74; vs. Puritans, 118,137. See also 
Inquisition 

Roman Empire, 20,166 

Rome (Italy), 25 

Ruderman, David, 77 

Rudolf II (Holy Roman Emperor), 16, 59; 
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observatories of, 29-30; and Ottomans, 32,33, 
i8in9i 

RumI, Jalal al-din, 147,150,151, 2iin3i, 2i4n49 
Sabra, A. I., 155 

Sacrobosco, Johannes (John of Holywood), 23, 
i 77 n 59 , ! 94 n 45 

Sagredo, Giovanni Francesco, 70 

Saliba, George, 25,17204, 1961176 

Salonika, 21-22, 23, 88,176046 

Samaritan language, 116,125,130 

Samaritans, 56-57,70, 74, 82, 94, 98; Bible of, 64, 

65, 81 

Samarqand Observatory, 14, 28,34, 88,108,111,153 
Saqqara, portrait mummies from, 56,185036 
Sayli, Aydin Mehmed, 9,17103, i74n8,183m, 

2i5n66 

Schaffer, Simon, 105 

Schipano, Mario, 48, 49, 54-57, 65, 66, 70-73 
Scholem, Gershom, 90-91 
Schoner, Johannes, 14, i74ni5 
Schweigger, Salomon, 24, 25, 26, 27,30,34 
science: and cross-cultural exchange, 163-66; 
Islamic, i7inn2, 3, 2o6n2, 21^x166; new method¬ 
ology for, 20; and print culture, 2i6n2. See also 
experimentalism 

Scientific Revolution, 1,3, 4; and cross-cultural ex¬ 
change, 6, 7; and Islamic science, i7in2, 2o6n2; 
and Jews, 77,78; and print culture, 2i6n2 
scribal culture, 86, 88,139; vs. print culture, 164, 
165-66, 2i6n2 

Sefer Elim (Book of Elim; Delmedigo), 22,76-79, 

82, 83, 86, 89-91,102,192020; approbations 
for, 97, 99-100,101; self-censorship in, 93; and 
Spinoza, 103 
Selden, John, 125 
Selim I (Ottoman sultan), 41, 43 
Selim II (Ottoman sultan), 23,35, 36, 38, i8m96 
Semiotica urinica (Culpeper), 142 
Shahinshihnama (Book of the King of Kings), 8, 
10-12, 20,30, 38, 41, 45; and clocks, 18; illustra¬ 
tions in, 13, 21, 39 
Shah Khaljl, Mahmud, 108 
Shapin, Steven, 105 

al-Shlrazi, Qutb al-Dln, 142,147,149,151, 214^9 
skepticism: and Delmedigo, 77-78, 93,102; and 
rabbinical culture, 97-102 
Skinner, Ralph, 125 
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Smith, Thomas, 117 

Socrate overo delVhumano sapere (Luzzato), 100 
Sokullu, Mehmet Pasha, 16, 35 
Solomon, 91,136,165,189^1, i92n20 
Sonnegk, Baron David Ungnad von, 16 
Spain, 21, 23, 209ni4 
Sphaera mundi (Sacrobosco), 23,177059 
Spinoza, Benedict, 97,103 
Spring of Life (Ma’ayyan ganim; Delmedigo), 100 
Sufism, 17,144,157, 212046; and Islamic astronomy, 
160-62,165; and mirrors, 146-47,150, 212041; 
and natural philosophy, 147-53; and Ottomans, 
150-51; vs. rationalism, 161; and trust, 153. See 
also illuminist apperception ( idrak) 

Suhrawardi, Shihab al-din, 147-48,149,151,153, 
161, 213049 

Suleyman the Magnificent (Ottoman sultan), 20, 
95,145, 209ni5; as Antichrist, 28, 35, 45; and 
astronomy, 35,38, 43; death of, 28,30; and mil- 
lennialism, 23, 34, 36, 45 
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